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WO 10,000 bbl. Kellogg high pressure cracking pipe stills 

built for operation at 750 pounds back pressure on the 
furnaces in a Pacific Coast refinery. Using a California residuum, 
these units each produce cracked gasoline, gas oil and a high 
grade fuel oil with a viscosity less than 200 seconds Furol at 
122° F. 
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The Belridge Absorption 
Plant 


By J. A. CAMPBELL’ 





IGH-PRESSURE absorption plants capable in by the Belridge Oil Company in October, 1930. 
of handling large quantities of gas are be- This well is the discovery well of the deep zone 
coming the order of the day in the natural underlying Belridge Oil Company’s holdings in this 
gasoline industry. Yet, due to the rapid strides be- field, which have produced for years from the upper 
ig made in engineering, they differ greatly in design. zone. 
It is hoped that this description of one of the recently The plant has a gas capacity of 60,000,000 stand- 
‘ompleted installations will prove of interest. The ard cubic feet per day, and a distillation and stabiliz- 
plant is located in the Belridge field approximately ing capacity of 50,000 gallons per day. 
half way between Taft and Kettleman Hills. It Gas from the well at a temperature of around 
teats the gas from Belridge No. 15, the well brought 130° F. flows through the gas cooling coils in the 
re g ee = cooling tower. It next passes into a Mist-D-Fier for 
9, 1931, °°" the California National Gasoline Association, April senaration of the condensate. Approximately equal 
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High and Low 
Pressure 


Vent Tanks 


quantities of water and drips are thrown out. The 
drips constitute about one-third of the plant produc- 
tion and have a gravity of 64, an initial of 80, and 
an end point of around 400°. This material is dirty 
straw Upon distillation it yields 90 per 
The scrubber is equipped with a 
large integral float actuating a balanced valve which 
feeds the drips, as fast as accumulated, to a heavy- 
pressure vent tank. This vent tank in turn feeds by 
a similar float control into a small preheater and 
evaporator. 


in color. 
cent over at 325. 


The vapors from this evaporator join the vapor 


; stream from the main evaporator, passing through 


a Mist-D-Fier baffle nest en route. No agitation 
steam is necessary in the evaporator. A close cut 
is effected, leaving ap >%ximately 10 per cent bot- 
toms of around 24 gra: :v, which goes to the lease 
crude storage. To the ficat arm of the main scrub- 
ber is connected a very shrill gas-operated whistle 


}in such manner that should the trap at the well 


stick, permitting a large slug of crude to come 
through, the float rises to higher than normal posi- 
tion and blows the whistle. From the base of the 
stubber is a valved connection to a 21-inch line 
leading to the lease crude storage, which can be 
quickly opened by the operator in such an emer- 
gency, 

The gas leaving the Mist-D-Fier is distributed to 
the three absorbers through differential indicators. 
The absorbers have 16 froth plates packed off 
against a smooth They have bolted 
heads. The gas leaving the tops of the absorbers 
basses into the outlet header, and then into the out- 
let Mist-1 D-Fier, and from the outlet Mist-D-Fier 


inner shell. 
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through two six-inch back-pressure regulators to the 
distributing manifold. 


OIL CIRCUIT 


The fat oil leaving the base of the absorbers is 
fed out through one-inch balanced valves operated 
by heavy integral floats, reducing the pressure from 
450 to 200 pounds. These lines discharge into a 
four-inch header, which in turn discharges into a 
high-pressure vent tank protected by two-three-inch 
relief valves set at 225 pounds. The tank normally vents 
to the stack line through a back-pressure regulator 
set to maintain 200 pounds pressure. A float-con- 
trolled valve reduces the oil pressure from this vent 
tank as it flows into the low-pressure vent tank, 
which is carried at 35 pounds, and which is also 
well protected with relief valves. A float-operated 
remote control maintains a steady level in this tank 
by actuating a motor valve on the discharge of the 
fat-oil centrifugal pump, which takes suction from 
this tank. The gas released in this low-pressure 
vent tank joins the stream of uncondensed still va- 
pors from the condenser accumulator and passes 
into the fractionating reabsorber above the eighth 
plate from the bottom. This absorber is four feet 
in diameter and has 24 plates—the top 16 for absorb- 
ing, and the eight lower ones for fractionation of 
the oil to liberate a considerable amount of the light 
undesirable fractions and prevent their recycling 
through the distillation system. A _ steam-heated 
drum, regulated by means of a recording controller, 
furnishes the base heat for fractionation. ‘This ab- 
sorber has a high skirt, which puts the oil level about 
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Gas Cooler Inlet 
and Outlet 


Headers 


eight feet above the ground and permits it to flow 
by static head into the low-pressure vent tank, where 
it combines with the main fat-oil stream. The cold 
oil supplying this reabsorber is taken from the lean- 
oil stream after it has been cooled in the heat ex- 
changers, is picked up by a separate centrifugal 
pump, then forded through separate low-pressure 
“Cool-R-Units” in the tower and through a flow 
indicator into the top of the absorber. 

As has been said, the fat oil leaving the low-pres- 
sure vent is a combination of the flow of fat oil from 
the main absorber and from the fractionating re- 
absorber. This oil is picked up by the fat-oil pump 
and discharged through a motor valve, which main- 
tains a proper level in the vent tank. The oil then 
passes into the inner, or tube, circuit of the heat 
exchangers. There are two heat exchangers in par- 
allel, each consisting of eight 60-foot passes. From 
the exchangers the fat oil flows to the steam pre- 
heaters, three in parallel, and thence to the evapora- 
tor. The preheaters are elevated approximately 14 
leet above the water level in the boilers and the con- 
densed steam returns direct to the shell of the boilers 
by gravity. 

The evaporator contains 15 plates—11 stripping 
plates under four reflux wash plates. Live steam is 
used for agitation. 


LEAN OIL SYSTEM 
‘The lean oil, after passing down through the strip- 
ping trays, flows into a large pressure tank, which in 
effect is merely an enlargement of the evaporator 
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It is vented back to the base of the evapora- 
tor and it acts to take up the come and go of the 
oil in the system. 


base. 


The evaporator pressure of about 35 to 40 pounds 
is sufficient to force the lean oil from this equaliz- 
ing tank, as we call it, through the outer shell of the 
exchanger. It flows here counter to the cold oil and 
the exchange of heat, as in any exchanger, heats the 
fat oil and at the same time cools the lean oil. From 
the exchangers the lean oil flows to the suction of 
the high pressure centrifugal which discharges the 
oil to the cooling tower and thus through the flow 
indicators and check valves into the tops of the high- 


pressure absorbers. 


The vapor line from the top of the evaporator 
carries a mixture of natural gas dissolved in the oil 
in the absorbers, gasoline vapor, steam, and a small 
amount of oil vapor. This flow enters the box-type 
dephlegmator built on top of the cooling tower. 
Water is admitted to the box as required by a motor 
valve in a line shunted off of the water circulating 
system and actuated by a recording temperature con- 
troller, the bulb of which is in the outlet header 
from the dephlegmator coils. The pipes in the deph- 
legmator box rest alternately on two-inch and four- 
inch supports so that pockets are formed which 
insure a positive washing of the vapors by the 
liquid, and the long path gives a gradual cooling and 
produces hot dephlegmation. The mist extractor on 
the outlet header from the dephlegmator separates 
the output into liquid and gaseous flow. The liquid, 
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Belridge Oil Company—Plant No. 3 
Analyses of Wet Gas (Gallons per M Cu. Ft.) 


Feb. 12 Feb. 19 





Oct. 21 Dec. 18 Dec. 24Dec. 31 





Ey RE 51 .587 .50 
Iso-butane .......... .09 RB bg 11 
Iso-Pentane ......... ened cre a aie 
Normal Pentane 

Normal Hexane ..... he ie «an caine fe Ragisin cos 
p AT Se .39 .369 .335 .32 .38 .36 


un e. 

"“ mt OOe «© w© 

© pbbme 6 0 8 

* WuUte «© ee 
_ 





Total Normal-Butane+  .64 .577 .535 58 .59 65 
Approximate Volume 60 MM 34MM 33MM 32MM 21MM 19MM 
Oil to Gas Ratio 9 Gals./M 14 Gals./M 7 Gals./M 8.2 Gals./M 16 Gals./M 





Figure 1 


Analyses of Dry Gas (Gallons per M Cu. Ft.) 
No. 4 





No. 1 No. 2 No. 3 No. 5* 





SSSA hy eee weer’ bes haie ees a ie 
NE san on 6 6.06 000 .023 01 .02 .02 .02 
Normal Butane ........ .038 01 .02 .02 .006 
Iso-Pentane i<ae ive mee ee Tey 
Normal Pentane ........ 

Normal Hexane ........ 

RRS I A See .C 007. 
Oil to Gas Ratio 9 Gals./M14 Gals. /M ? Panis, ye *. 2 Gals. OM 16 Gals./M 
_ “NOTE: All the oil cooling coils were in use for this test, resulting 
in oil going to absorbers at a temperature of 58° to 60°. Tests 1, 2, 
3, and 4 were taken with over half of the oil coils cut out, giving an 
oil temperature of around 66°. 








Figure 2 


Samples of Unstabilized Gasoline (Percentage by Volume) 
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No. 1 No. 2 No. 3 No. 4 

BS Sag Wie e 5 Lig. oss b 6 dni 0.0 ee 
ARN «oF be hat be néeeces Sie gag Rere aah ike 
a as sicia dsiet.62:4.5.0 .03 .04 Trace Trace 
Eh re ad. daa'we as 06088 2.20 1.78 1.90 2.02 
en aa o6 6 Sa 17.29 16.03 17.08 16.61 
ee a ks 6 oat oem 9.38 8.81 10.23 9.87 
OS ree 23.33 26.95 25.54 23.33 
es ade ae bo 0.6060 ae 5.54 ake utes 
ki cece seee.e 12.24 
Geeks ian dik ye'e 1.64 
er, Wa Son a kg 5's kn 2.99 
Normal Hexane .............. eine 7.88 Pee athe 
eta ibe oa dasa kcés oes 47.70 16.10 45.25 48.17 
ER A pe a a 100.00 100.00 100.00 100.00 
ETRY IG. S66 6 Vina 000.0 92.2 91.8 
TORE SUMS 6kG bb > c's stk oc eins 30+- 30+ 
NT Ee es 6 ood 8s 6:4. 406s 41°F. 50°F. 
NO ated as Werk 6c 66d eee 292°F. 293°F. 
I ire ee ce an cals os tie.6 0:66 62.7% 69.8% 
Vapor Pressure (Reid) 

NTI id ad esd ois 06840 0.0 51.0 


Oil to Gas Ratio 9 Gals./M 14 Gals. /M 7 Gals./M 8.2 Gals./M 16 Gals./M 








Figure 3 


Samples of Stabilized Gasoline (Percentage by Volume) 


























No. 1 No. 2 No. 3 No. 4 No. 5 

EO Ee oy a era stave = 
DEG G vu nese ben tases jas aac 
ER ere aoa tia ne 
EE Stas Wb it waete k's 6 Laie a 
Rd Wie bared berks. 6.90 0 odames —_ re 
POR eee eer 1.02 DE ar 10 EA 
Normal Butane ......... 17.55 16.13 12.52 7.06 9.97 
EP reer 13.67 11.58 ; sae ‘a 
Normal Pentane ......... 15.06 19.33 
Oe es rar 2.38 2.36 
BOO-FEGMOME oc ccccccccce 4.51 4.96 
Normal Hexane ........ 15.03 11.60 oo ee aatiie 
SE, Waban Sikes v5 30.78 32.31 87.48 92.84 90.03 

ESE ES ey eee 100.00 100.00 100.00 100.00 100.00 
NE a Se Ea 77.8 78.7 75.1 74.3 74.7 
ET dd Se eines bb5 40 & 6.40: 30+- 30+ 30+ 30+ 30+ 
ARs bet he 4.69 «0 62°F. 65°F. 67°F. 88°F 86°F. 
Ee aatalsy si kus shee o c'e baer. aoa es . S36°F: 306°F. 320°F. 
ee ce wa 97.8% 97.6% 98.3% 98.1% 98% 
Vanor Pressure (Reid) 


NG A, Sinca'd. a 0.0.0.0 17.2 


3.7 
Oil to Gas Ratio 9 Gals./M 14 Gals. /M 7 Gals. ™M 8.2 Gals, 2M 16 Gals /M 





Figure 4 
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consisting of a mixture of water, light absorption 
oil fractions, and heavy gasoline fractions, 
from the bottom of the mist extractor to a dewater- 
ing tank where the water is discharged by a bal- 
anced float floating between the water and the reflux, 
The latter fills the tank full and flows by static head out 
of a connection in the top head and through a steam 
heater and discharges onto the top plate of the reflux 
wash section of the evaporator. The purpose of the 
heater is to re-evaporate the gasoline fractions con- 
tained in the reflux and heat up the oil fractions so 
as to minimize the cooling effect of mixing the wash 
and the hot oil on the top stripping plate. 

The vapor leaving the mist extractor passes down 
to the condenser units in the cooling tower. The 
outflow from the condenser enters a large accumu- 
lator separator. The small amount of water con- 
densed in the condensers is fed out by a balanced 
float and joins the stream of water from the reflux 
dewatering tank, the combined stream being meas- 
ured by a flow indicator. This gives a positive check 
on the amount of agitation used. 


GASOLINE CIRCUIT 

The gasoline from this large accumulator is 
pumped by means of a 6x4x6-inch reciprocating 
pump (float controlled) through the heat exchanger, 
steam preheater, and on to the feed plate of the 
stabilizer. There is also a spare pump for this serv- 
ice. The stabilizer column has 36 plates. It has a 
large reboiler in the base controlled by a recording 
temperature controller. The preheater is also controlled 
by a recording controller. The top temperature is 
maintained by a recording controller operating the 
6x4x6-inch reciprocating reflux pump. The over- 
head is cooled by units in the cooling tower and dis- 
charges into a reflux accumulator equipped with a 
float. This float actuates a balanced valve on a hot 
vapor by-pass and maintains a proper level. Dis- 
card passes out through a back-pressure regulator, 
which maintains steady pressure. The finished gas- 
oline is fed out of the column by a float control and 
cooled in the cooling tower and passes to storage. 
There are six of these vertical storage tanks located 
about 1000 feet from the plant, each tank having 4 
capacity of 27,000 gallons. 

The pump house is a steel-frame iron-clad build- 
ing and houses four turbines. A 212 horsepower 
high-speed furbine drives the high-pressure four 
stage centrifugal lean-oil pump, the low-pressure sin- 
gle-stage fat oil pump, and the little reabsorber oil- 
circulating pump. There is a complete duplicate of 
this unit as a spare. 

AUXILIARIES 

A 50 horsepower turbine drives three wate! 
pumps; one with a capacity of 720 gallons per min- 
ute for the hot end of the aaa tower, and the 
other two with a capacity of 440 gallons each for the 
cold end. There is also a duplicate unit as a spate 
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The turbines are driven by dry gas. This gas is 
taken off the line between the outlet “Mist-D-Fier”’ 
and the back-pressure regulators. It passes through 
a pressure reducer, which brings it down to 180 
pounds. The gas to the turbines passes through a 
small heater which carries full boiler pressure and 
heats the gas to 270°. This precludes any possibility 
of the turbines freezing up. 


Off this same 180-pound supply is the fuel gas to 
the boilers, which is reduced at the boiler plant to 
six pounds. Another small reducing regulator takes 
off of the 180-pound supply and brings a small 
amount of gas down to 30 pounds for the operation 
of all the remote controls and pilot-operated valves. 
This last supply passes through a purifier in the 
pump house and is distributed from a #%-inch header 
down through the yard. 


The cooling tower is 20x112x42 feet high, and has 
its basin divided into two parts by a transverse wall 
near the middle. There are separate spray systems 
All the 
cooling circuits work through the tower from the hot 
end to the cold. Most of the heat is taken out in 
the hot end by evaporation off of the coils direct. 
The cold end can then be pretty well flooded with 
cold water, depending largely on direct transfer. 
There are no decks in the tower. The water is 
sprayed from the top through nozzles which give a 
complete coverage, and the falling water may be 
likened to an ejector which sweeps the tower free 
of steam and saturated air. 


for these two parts, and separate pumps. 


There are two sets of 
sprays, the second set being low in the tower and 
lor use in high winds. The “Cool-R-Units” are so 
arranged that they represent practically a solid sheet 
of pipe to the falling water, and the velocity of the 
lalling water is so high that practically no scale of 
algae can accumulate. 


All the plant drainage goes into a segregating 


sump in the yard and this sump is served by a 
x4x6-inch slops pump. The slops storage is about 
400 feet to the west of the plant, as is also the 300- 
barrel absorption oil storage. The make-up pump is 
4 6x4x6-inch, and is alongside the slops pump, and 
the two are interchangeable in service. 


The boiler plant consists of three 150 horsepower 
H.R. T. boilers equipped with water walls which 
The _ boiler 
plant is located 360 feet from the pump house. Sep- 
‘fate steam headers are used for the preheaters and 
‘or the pumping service. With this system one 


hoa} . ° e . 
oiler is isolated for preheater duty and requires no 


make-uy . 


considerably increase their capacity. 


The boilers are switched each two weeks to pre- 
‘ent the water in the preheater boiler from becoming 
0 soft. A steel frame building houses the boilers 
ind there is also a small steel frame building which 
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SAMPLE TAKEN 6-30 A.M. 


% aT2i2°F= 85.6 RECOVERY 98.5 
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Comparative Analyses of Belridge and Kettleman Oil and 

















Gas 
Kettleman Belridge 
Oil Gas Oil Gas 

DO ee Oe Oe PE rrr ee bie — By 
Ce vs its can dencsinss naleaaes ees iis bea PRAY: 
TOOT ECE Pe ee 0.16 80.00 0.31 90.41 
NE Sanam bide pace RRR aS 0.75 10.07 0.54 4.35 
POM i hinae.ca dpc ree heed 2.36 4.85 ej 1.95 
cen REGRET OTE TETRA 1.26 .96 .90 35 
eee re 3.80 1.92 1.59 .82 
SODer MOI h6. 6 80's ste ce vices 2.84 sone 1.46 stare 
IOTHiSl  FCRGAMO |. .0di0c'66 6a ence 3.80 ae 1.97 
PUGHEEROE 5 a3. 6-5 6 caus ood ead oe 3.60 1.66 
| a ee rr 8.67 eee 3.68 iota 
DEE... ck v sade nsa ween 72.76 2.20 86.57 1.30 
, ee Ae oe ee eee 47.8 


‘ er 43.2 ead 
Oil to Gas Ratio 9 Gals./M 14 Gals./M 7 Gals./M. 8.2 Gals./M 16 Gals./M 








Figure 6 


Typical Operating Conditions at Belridge Absorption Plant 
Observed April 2, 1931. 








Quantities: 
Wet gas to plant, 17,300.00 std. cu. ft./24 hrs. 
Gasoline production, 12,232 gallons/24 hrs. 
Oil Circultaion—Main absorbers, 190 gals./min. or 273,600 gals./24 
hrs. 
Reabsorber, 60 gals./min. or 86,400 gals./24 hrs. 
Total, 250 gals./min. or 360,000 gals./24 hrs. 
Pressures: 
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is a combination work shop, warehouse, lavatory, 
office, and laboratory. 

The operating data shown in Figure 1 were se- 
cured, for the most part, by one of the large operat- 
ing companies. 

The analyses of the wet gas between the periods 
of October 21 and February 19 reveal the unusual 
condition of a rapidly increasing oil-gas ratio, yet 
practically no increase in the richness of the gas. 
In fact the gas, in dropping from 60,000,000 cubic 
feet to half that amount actually decreased in con- 
tent of pentane and heavier. At the present time 
the gas is slightly increasing in richness. 

The tests shown in Figure 2 are interesting in that 
they show the effect of cold oil in varying ratios. 
For Test No. 5 all the oil cooling was opened up, 
putting the oil to the absorbers at 60°. The ratio 
was 16 and the stripping is quite thorough. 

Tests shown in Figure 3 were made on the raw gaso- 
line from the accumulator at the end of the condenser 
and show the extreme wildness of the gasoline pro- 
duced. Test No. 2 was carried through normal hex- 
ane and shows a very high percentage of propane 
and normal butane. The vapor pressure of these 
samples is upward of 50 pounds and in order to make 
a product that is iso-butane-free 30 per cent by vol- 
ume must be discarded. To make a 13-pound ab- 
solute product, 75 per cent of the normal butane 
must be discarded; so the total discard theoretically 
is in the neighborhood of 50 per cent. Normal bu- 
tane has a vapor pressure at 100° of 52 pounds. So 
it is obvious that we cannot include any great 
amount of this constituent when making an extreme- 
ly low-pressure product. 
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General view of Belridge Absorption Plant No. 3 
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Figure 4 shows analyses of finished stabilized gas. 
oline of various vapor pressures. It will be noticed 
that all the samples are propane-free, and that those 
of under 14 pounds vapor pressure are practically 
iso-butane-free. We note that when making the 
low-pressure product there is a decided falling-off 
in gravity and a rising of the initial. This is readily 
understood, since butane is the factor which we are 
cutting down, and normal butane has a boiling point 
of 32° F. and a gravity of 112 A. P. I. 

The graph, Figure 5, is typical of the low-pressure 
product turned out at this plant. The curve from 
the 10 per cent point to the 90 per cent point is very 
flat. Gasoline of this nature, being free from all 
fractions lighter than normal butane, is very stable 
and can be handled and stored in tanks with floating 
roofs with very little loss. 

A very interesting comparison is shown in Figure 
6 between some of the heavy oil at Kettleman Hills 
and the Belridge oil. Also the gas from these re- 
spective wells. It will be noticed that there is de- 
cidedly a greater percentage of pentanes and hexanes 
in the Ketileman oil, and that these proportions hold 
relatively true in the gases. The Belridge gas is 
much richer in heavier fractions—heptane, octane, 
and nonane—than in pentanes and hexanes, and this 
accounts for the fact that when the butanes are 
pretty well cut out the gravity is lower than for 
Kettleman Hills gasoline of the same vapor pres- 
sure. 

Figure 7 gives a table of operating conditions at 
the plant as of April 2, 1931. At the time the tem- 


peratures were taken there was very little breeze and 
the day was moderately warm. 
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Refrigeration Requirements 
For Oil Refining 


By HARRIS PRUITT 


Chief Engineer, Texas Pacific Coal & Oil Company 


HE removal of the 
T wax from paraffin 

base lubricating oils 
is the most important refin- 
ing operation today which 
requires the use of refrigera- 
tion. Paraffin base oils that 
have had all the wax, which 
they originally contained, 
entirely removed are highly 
desirable for use in modern 
engines, especially airplane 
motors. 

The lubricating oils which 
contain only a small per- 
centage of wax are solid at 
temperatures 60°F. 
and the wax must be entirely 
removed before the oil will 
llow at 0°F. Now, at higher 
temperatures, such as are 
tncountered in the automo- 
bile engine, the same wax 
becomes like water and has 


below 








HE accompanying article by Har- 
Ts Pruitt, Chief Engineer, Texas 

Pacific Coal & Oil Company, pre- 
sents much in interest to the manufac- 
turer of lubricants. The author dis- 
cusses both processing methods and 
equipment employed in working at ex- 
treme low temperatures for dewaxing in 
manufacturing low cold test oils. 


The paper was presented before a re- 
cent meeting of the American Society of 
Refrigerating Engineers and has seen 
previous publication in the association’s 
monthly magazine, “Refrigerating Engi- 
neering.” 

A complete dewaxing plant is de- 
scribed, including chilling in three stages, 
as 100°F. to O°F., then O°F. to 38°F. 
then to 65°F. Direct expansion of am- 
monia and the equipment used is dis- 
cussed, giving temperatures, pressures, 
rates of flow, methods of control, and 
dimensions of piping, chillers, and other 
essential equipment. 








smaller wax crystals have a 
specific gravity so near that 
of the solution that they will 
not settle. 


MODERN PRACTICE 


Modern refineries dewax 
by the use of centrifuges or 
by the use of filter presses 
and obtain oils that have 
cold tests ranging from 25° 
F. to —15°F., the cold test 
depending upon the temper- 
ature to which the oil is 
chilled during processing 
and upon the skill of the op- 
erators. The methods and 
equipment used for chilling 
the oil to be dewaxed vary. 
Let us describe one method 
producing one of the best 
oils on the market, using 
chilling surface costing 
about one-fifth that of the 


no lubricating value. It is readily seen that this ma- 
terial must be removed. Engineers recognized this 
early and set out to develop a method to dewax oils. 

The first method was “cold settling.” This may be 
briefly described as follows: The oil to be dewaxed 
is blended with naphtha and charged into a large in- 
slated steel tank containing brine coils. As brine is 
circulated through the coils the temperature of the solu- 
tion is gradually reduced. The wax begins to precipi- 
late as crystals, which grow and sink to the bottom of 
the tank. The settling is very slow. The amount of 
Wax that is precipitated is proportionate to the number 
of days the oil is held at the cold temperature. Then 
the solution is drawn off from above, leaving the wax in 
the bottom of the tank. The naphtha is then distilled 
fom the solution, which leaves a lubricating oil con- 
laming a smaller percentage of wax than it did before 
old settling. Lubricating stocks made by this method 
to not have a cold test of less than 40°F. to 45°F. The 
lest oils are not processed this way, simply because the 


ordinary equipment used for this purpose. 

Starting with a lubricating stock that has already un- 
dergone ail the refining processes with the exception of 
dewaxing, the oil is pumped into a 1900-barrel steel tank 
where it is mixed with naphtha by heating and agitating 
until all the wax is in solution. The characteristics of 
the naphtha used will vary according to the specific re- 
rquirements of the stock being processed. Its initial 
boiling point is usually fairly high to avoid evaporation 
losses as much as possible. The resultant solution con- 
tains approximately 30 per cent un-dewaxed oil and 70 
per cent naphtha. The high percentage of naphtha is 
used to give the resultant solution a specific gravity that 
is somewhat lower than the specific gravity of the 
waxes. The greater this differential the better, since 
the centrifuges depend on this difference in specific 
gravity to effect the separation of the waxes. 


The chilling is done in three stages, the first stage 
using brine. The naphtha solution is transferred from 
the blending tank to a 1900-barrel heavily insulated, cone 
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bottom chilling tank containing approximately one and 
one-quarter miles of two-inch brine coils and a large 
slow moving agitator, which is driven by a five-horse- 
power electric motor on the roof of the tank. The chill- 
ing is accomplished by circulating through the coils brine 
maintained constantly at a 15°F. lower temperature 
than that of the solution. That is to say, at the beginning 
the oil solution is at 100°F. and the brine circulated is 
at 85°F. and when the solution is at 90°F. the brine 
is at 75°F. This 15 degree differential is held con- 
stantly throughout the chilling in the first stage. If it 
were any greater the oil would be shock chilled which 
is undesirable while chilling the oil from 100°F. to 0°F. 
Shock chilling precipitates the wax as very fine crystals 
that have a specific gravity very near that of the solu- 
tion, thus making the ultimate separation difficult. 

A special method of handling the brine must be used 
to hold the desired differential. There is a warm brine 
system and a cold brine system. The warm system con- 
sists of the coil inside the chilling tank, a 200 g.p.m. 
centrifugal brine pump, which takes suction on the out- 
let of the coil and discharges it back into the inlet of the 
coil, and a relief valve at the outlet of the coil. As the 
pump circulates the brine continually through the coil 
the brine temperature is gradually lowered by blending 
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cold brine at —30°F. into the suction of the pump. An 
equal volume of warm brine is automatically discharged 
from the system through the relief valve at the coil out- 
let into the surge tank of the cold brine system. Thus, 
the warm brine is cooled down gradually and the oil is 
cooled at the same rate. As stated before, the solution 
at the beginning is at 100°F. It is usually chilled at 
the rate of 4°F. to 5°F. an hour until it reaches 80° F. 
From 80°F. to 0°F. it is chilled 3°F. per hour. The oil 
is slowly agitated by the paddle in the bottom of the 
tank for 20 minutes out of every hour. This serves to 
keep all the oil at an even temperature. 

There are four such chilling tanks. The - chilling 
schedule is arranged so there is always a tank of oil at 
O°F. ready for the next chilling stage. 


FINAL CHILLING 


After the solution has reached O°F., suction is taken 
on the bottom of the chilling tank through a four-inch 
line, insulated with six layers of one-inch hair felt, 
with a rotary pump which discharges through a short 
insulated line into a direct expansion chiller. This is 
the second chilling stage. The O°F. oil enters this chiller, 
using liquid ammonia at —55°F. as the chilling medium, 
and leaves at —38°F. Then through another short 
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line the oil enters the third chilling stage, a second 
chiller containing liquid ammonia at —95°F. and is 
discharged from that stage at —60°F. to —65°F. into 
a small insulated elevated tank. 

The cold oil is now ready to be centrifuged. By 
gravity it feeds through a header to 20 Sharples cen- 
trifuges. The dewaxed solution from the centrifuges is 
at about —40°F., the refrigerating effect in it is removed 
by an oil-to-brine heat exchanger and the oil is charged 
to a pipe still where the naphtha is distilled off, leaving 
a finished lubricating oil having a cold test of below 
U°F. The oil flow through the last two chilling stages 
is controlled automatically. The centrifuges require 
variable amounts of chiled oil because from time to time 
a machine will become clogged and have to be cleaned. 
Say several machines become clogged and the solution 
feeding to them is stopped: The level of the solution in 
elevated tank rises, a float rises and operates an air 
valve which by remote control allows less steam to enter 
the turbine that drives the rotary pump. Hence, the 


turbine and the pump slows down and less oil is pumped 
to the elevated tank and the oil level lowers. In actual 


The two stage ammonia compressors used in refrigeration plant are driven by a synchronous motor 





practice the oil level does not vary more than one inch. 


This is an advantage because the centrifuges operate 
better when the oil is fed to them under a constant head 
of pressure. Under normal conditions the 20 Sharples 
machines altogether will process about 2200 barrels of 
solution per 24-hour day. 

Water in the oil system is probably the greatest single 
source of trouble that is encountered and it is quite im- 
possible to keep it entirely out. The chilling tanks are 
vented to the atmosphere. As the oil is chilled down 
the air in the tank above the oil level is chilled and the 
moisture it contains precipitates as ice crysals to the 
bottom of the tank. In addition, the naptha used for 
blending will contain traces of water since it is too 
expensive to dry it. Strainers in the transfer line be- 
tween the chiling tanks and the rotary pump remove 
most of the ice. One-inch pipe connections are placed at 
the bottom of each vertical length of pipe so steam may 
be introduced into the line to free any ice that may 
collect at the bend. 

The small elevated feed tank must be kept almost en- 
tirely free from ice since even small particles will clog 
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Recording and indicating pressure 
gages and thermometers. of 
One turbine type brine meter. lat 
| The cold brine system is very simple. ten 
fe A 1000 g.p.m. centrifugal pump takes is 
i suction on a surge tank and discharges ex] 
i through a brine cooler, through a header, 
| through a relief valve and back into the firs 
i surge tank. The cold brine for the warm hig 
i brine system is drawn off the header as cor 
: needed. The relief valve holds a cons- acc 
f tant back pressure on the pump and thus ten 
: Booster compressor and direct expansion chiller insures a constant capacity. The warm dis 
brine from the chilling tanks passes through of 
the feed nozzles on the centrifuge machines. If the oil the oil to brine exchanger, then mixes with the cold Th 
level is kept constant the air space above the oil breathes _ brine in the surge tank. the 
very little. Once the air is free from moisture no furthe: The mixture is cooled by anhydrous ammonia ex- ac 
trouble is experienced. panded into the brine cooler through a hand operated the 
expansion valve. The ammonia gas from the cooler is F, 
EQUIPMENT at 11 pounds per square inch absolute and 10° 7 
F. superheat entering the low pressure cylinder of bot! 
Thus far has been described more particularly the the number one, two-stage compressor. Most of this Th 
flow of the oil through the plant. The refrigerating superheat is heat taken from the anhydrous ammonia, whi 
machinery is perhaps more interesting. The following which passes through a coil in the compressor suction gra 
f equipment is so interconnected that a very flexible op- trap on its way to the cooler expansion valve. f 
eration is obtained: The brine is usually about —30°F. leaving the brine pre 
Two. 20/13 x 18-inch two-stage compressors each di- cooler. The differential is never more than 5° F. How- it is 
rect connected to a 400-horsepower synchronous motor ever, the brine temperature may at times be as high as leal 
equipped with an automatic starting panel. Both are —10° F. since it is useless to carry a lower temperature thr 
equipped with double seal stuffing boxes, an inter-cooler when there is no chilling tank at the lower end of the tior 
between the high and low stage, and clearance pocket chilling range. Sin 
} heads. Each was designed to produce 158 tons refrig- tion 
| erating capacity per 24 hours operating at zero pounds DIRECT AMMONIA EXPANSION the 
| per square inch gage suction pressure and against 170 The first direct expansion chiller consists of 12 six ible 
f pounds per square inch discharge pressure at 200 R.P.M. inch pipes in series each jacketed by an outer eight-inch cons 
ol One 18x9-inch booster compressor driven by a 25 pipe. The pipes are supported horizontally and are Sula 
; horsepower induction motor by means of a Tex-rope stacked two wide and six high. The oil flows inside the non 


six-inch pipe. As there is a tendency for the wax t0 
congeal on the side of the pipe and thus build up a film 
which retards the heat flow between the oil and the am- 


drive. 


PN a ele ten 


Four Shell and Tube type ammonia condensers. 


Two ammonia liquid receivers, 30-inch diameter by f : , , ; bi 
“  monia, each pipe contains a ribbon conveyor driven by 4 


sprocket on the end of the shaft. The ammonia travels 
: ey aii ; , in the space between the two pipes. 

square feet of effective surface of two-inch tubes ar- There is an upright accumulator at the side of the 
ranged for 10 passes. chiller, connected at the bottom with the liquid ammonia 
Two 1000 g.p.m. centrifugal brine pumps. space of the chiller and at the top with ammonia vapo 


13 feet, three inches long. 


Two tubular type brine coolers each containing 2745 
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space. The accumulator is equipped with a float con- 
trolled expansion valve situated so the float is on a level 
with the liquid ammonia level carried in the chiller. All 
the anhydrous ammonia is expanded through this valve 
into the accumulator where it flows from the bottom 
into the lowest pipe on the chiller filling the chiller with 
liquid ammonia. The liquid ammonia level in the chiller 
is carried sufficiently high to insure all chilling surface 
being wetted. The entire apparatus is cork insulated, 
very cold surface being covered with at least 10 inches 
of cork, and then painted with a heavy asphalt paint and 
finished with a coat of aluminum paint. 

The second two stage compressor pulls about 16 inches 
of mercury vacuum on the ammonia gas in the accumu- 
lator. Under this pressure the liquid ammonia has a 
temperature of about —55° F. The anhydrous ammonia 
is precooled to this temperature before reaching the 
expansion valve. 

The second chiller is constructed identically with the 
first except that it has only six pipes, two wide and three 
high. Its operation is somewhat different. The booster 
compressor pulls 28 inches of mercury vacuum on the 
accumulator. The liquid ammonia in the chiller has a 
temperature of around 95° F. below zero. The booster 
discharges the gas from the chiller into the suction line 
of the low pressure cylinder of the first compressor. 
The anhydrous ammonia, before being expanded into 
the accumulator passes through a precooler and through 
a coil in the suction trap between the accumulator and 
the booster. Its temperature being approximately —95° 
F. before being expanded. 

The four ammonia condensers are interconnected and 
both of the two-stage compressors discharge into these. 
The liquefied ammonia gravitates into the receivers, 
which are also connected together so that the liquid will 
gravitate from one to another as the case may be. 

Operating under such low 
pressures and temperatures, 
itis difficult to keep air from 
leaking into the system 
through the many 
tions on the two chillers. 
Since practically all connec- 
tions are heavily insulated 
they are not readily access- 
ible except at the loss of 
considerable expensive  in- 
Sulation. It is more eco- 
nomical to purge the air 


connec- 
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Centrifugal dewaxing plant at Fort Worth refinery of Texas Pacific Coal & Oil Company 
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from the system than to try to stop every leak. The 
double seal stuffing box on the booster connected to 
the intermediate pressure on the two stage compres- 
sor practically eliminates all possibility of air leak- 
ing into the system around the rod. Continuous 
purging equipment is used and the system is purged 
from several points. 


OTHER METHODS 

There are many variations of the chilling schemes in 
use and in experimental stages. The scheme described 
is known as the batch system from 100° F. to 0° F. 
combined with the continuous cooling from 0° to —65° 
F. Some plants use a completely continuous system and 
some use vertical tanks with direct expansion coils in- 
stead of chilling as described in this paper for the final 
cooling stage. In the completely continuous system 
brine is eliminated, the cooling to 0° being done by de- 
waxed solution. 

Still more experimenting is being done on the differ- 
ent methods of dewaxing. The Weir process is gaining 
favor and is pronounced more successful than cen- 
trifuges by some refiners. Briefly, the Weir process ex- 
tracts wax in this manner: The cold undewaxed solution 
is mixed with a filter aid and the slurried mixture 
pumped through a filter press. The wax is retained 
with the filter aid on the canvas leaves of the press. 
The filtrate, that is the dewaxed solution, is then ready 
for the rerun stills to take off solution naptha and 
light fractions. 

Solvents other than naptha have possibilities. As 
yet no method of dewaxing has been projected that does 
not use refrigeration. As better methods of chilling are 
contrived, more oil will be dewaxed. At present, the ex- 
pense of chilling is by far the highest cost of manufac- 
turing low cold test oils. When this is reduced, more 
and more refrigeration will be used in the oil industry. 
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Absorption: The Study of 


ISUALIZATION is an 

\ essential to the under- 
standing of natural phe- 
nomena. In the absorption of 
vapors from a gaseous medium 
by the use of a contact liquid, 
these vapors pass from the gas 
state into the liquid state in so- 
lution by a lowering of vapor 
pressure. Vapor pressure of it- 
self does not permit of visual- 
ization as it is a result of other 
forces. In the phenomena 
known as absorption a familiar 
example of which is the use of 
charcoal for the extraction of 
gasoline, surface plays the im- 


Surface 


By I. N. BEALL 


Chemical Engineer 





N this article, which is number eleven 
[cating with the practical application 

of technology to the manufacture of 
natural gasoline, I. N. Beall, chemical 
engineer, again takes up the subject of 
absorption. 

The writer has stressed the idea of 
surface in this article for the reason that 
the co-ordination between apparently un- 
related data becomes evident upon its 
concept. In former articles appearing in 
these columns other factors of interest 
to absorption and absorber design and 
operation have been discussed. It is in- 
tended, since most of the fundamentals 
have been touched upon in a more or 
less general manner, to conclude the 
series on absorption with an article giving 
the perspective against the background 


sized cubes, the surface area 
of the larger cube is to the 
total surface: areas of the 
smaller cubes as the cube root 
of the number of divisions. 


That is 


som Sy 








s 

wher 

> a hahace area of large 
cube 

=s=total surface area of 
smaller cubes 

N=1 


n=number of smaller cubes 


Thus for example a one- 
inch cube has 6x1=6 square 


portant role. Absorptive ca- now established. 


pacity can be pictured in terms 





inches surface. If divided into 
1000 cubes each smaller cubes 








of area and adhesion. The more 
finely divided a material is, the more surface it pre- 
sents. Charcoal is a net work of finely divided carbon 
particles. 
LIQUID SURFACE 

Liquids are distinguished by the property of 
fluidity in contrast with the immobility of solids. Oil 
poured upon water spreads into a thin continuous 
film covering a large area. Such films resist the 
forces which tend to pull them apart due to the 
intersurface attraction between the molecules. Mole- 
cules vary in size, architecture and density. Size 
and form determine the number contained within 
unit volume. With the ascension of scale in the vari- 
ous hydrocarbon series the size of the molecules in- 
crease, hydrocarbons of high boiling point within a 
given series having greater size and volume than 
those of lower boiling point. Thus it may be stated 
that there are more molecules in a gallon of oil of 
low average boiling point. In chart No. 1 the varia- 
tion of surface with the degree of division is plotted 
in the form of a curve. In the region of molecular 
dimensions the total surface area of the particles in 
one cubic inch assume enormous proportions. If a 
cube be divided into a number of smaller equally 
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has .1x.1x6=.06 square inch 
surface and one thousand have .06 x 1000=60 sq. 
inch surface. By the formula 


ty 


1000 
((—) = 60 square inches. 

1 

The foregoing serves to illustrate how surface 
increases with subdivision with ffo increase in vol- 
ume, a fact pertinent to the visualization of absorp 
tion and adsorption phenomena. In the case of 3 
sphere the area of surface in proportion to volume 
reaches a minimum. The formula for the variation 
of surface area for the sphere on subdivision is give! 
by the formula 


>A 
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S 


6V 
= san10( 
3.1416 


The surface of one cubic inch in the form of a spher 
is found from the formula 


6V 
S = 3.1416 ( 
3.1416 


and for 1000 smaller equal cubes 





2/3 
) = 4.49 square inches. 


= 4.49 sq. 
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1000 2/3 Pm 
1 
It is evident on comparison of the surfaces of N this article Mr. Beall points out the 
cubes and spheres that form as well as state of divi- rai we et a great number of ae 
sion determines the surface area. Bubbles and wbbdles in effecting surface ‘conmact. 
, The significance of molecular weight as 
droplets assume the spherical shape, the foregoing it influences absorptive qualities is dis- 
formulae illustrate the importance of a great many cussed, as is the influence of molecular 
small bubbles in effecting surface contact in com- structure. 
parison with large bubbles. Much study has been given bubble for- 
E mation as it is intimately associated with 
The advantage of the bubble over the droplet as liquid mechanism. Surface tension and 
a means for contacting oil with gas is apparent upon capillary attraction are means bv which 
reflection as the ratio of the surface area compared the filming characteristics of hquids are 
to the volume in a film is small in comparison to the determined. a ee 
Sof the winiacs wees 0k x ee mas Wetted surfaces and liquid films are 
ratio O e surface — Ot a rop et in comparison attracting much attention at present due 
toits volume. Also in a bubble the gas contacts the to the means they offer for insight into 
liquid from within and without and upon bursting the mechanism of absorption and related 
exceedingly small droplets form. Upon such analysis phenomena. Such studies are pertinent 
and visualization it becomes readily apparent why to the natural gasoline industry. ‘ 
RTF BOREL STF SAI : iad Inasmuch as absorption and solution 
— ray a — eTS _— advantage Over sprays, are surface phenomena the object in 
packed and baffled columns the effort was toward greatest area in the smaller period of 
more filming and contact surfacing. Clogging and time, therefore the study of surface and 
channeling soon resulted from the use of a dirty, the study of bubble formation is of im- 
; ene sabe terest and of value. 
sludged and emulsified oil, and tower efficiency 
went down with continued operation. 
SIGNIFICANCE OF MOLECULAR WEIGHT 


The molecular weight divided by the density gives may be liquefied and liquids all vaporize. The state 
the molecular volume. In a liquid the density and of aggregation depends upon the temperature and 
likewise the volume are dependent upon the tem- the pressure. When a liquid is heated, expansion 
perature and to some degree the pressure. All gases takes place, the molecules retain their identity but 


1 2 3 4 5 6 (a ee 2 3 4 
















































Ss 6 

















~ 


a 


oo 


os 


ny 


_ 


NO. OF CUBES OR SPHERES 











. 





. 4 
DIAMETER LINEAL UNITS 
Chart No. 2 


their densities decrease, their volumes increase and 
the ratio of surface area in comparison to their vol- 
umes diminishes. At some temperature determined 
by the pressure above the liquid, boiling takes place, 
the attractive forces which hold the molecules in 
liquid aggregation are overcome and change to the 
vapor state occurs. The b.t.u. required to effect this 
change from liquid to vapor are an index to the co- 
hesive forces which act to hold the particles together 
and is known as the latent heat of vaporization. 


At low temperatures with correspondingly low 
pressures the heat of vaporization is high; at high 
temperatures and pressures in the neighborhood of 
the critical it disappears. Adhesive, cohesive and 
attractive forces between molecules are greatest at 
low temperatures and consequently absorptive ca- 
pacity attains a maximum. Referring to Chart No. 3, 
it will be noticed that the curve shows an increasing 
ratio of volume to surface as the size of the spheres 
increase. It is likewise obvious that inasmuch as 
molecular weight is a constant, the comparison here 
being drawn between molecules and spheres, de- 
creasing the volume results in increasing the dens- 
ity. Increase of density of itself acts with gravity to 
produce the liquid state. A rational conclusion to be 
drawn from such indications as the foregoing would 
be that low molecular weight oils of high density 
would be the best absorbents on a volumetric (gal- 
lonage) basis. It has been the writer’s experience 
that heavy oils (low Baume) of low average mole- 
cular weight were the best absorbents. 
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MOLECULAR STRUCTURE 


Hydrocarbons, gas, liquid and solid are composed 
of atoms of carbon and hydrogen, The hydrogen to 
carbon ratio reaches a maximum in the chemically 
saturated hydrocarbons of the methane series. The 
minimum ratio is not known, but in so far as absorp- 
tion oils are concerned it may be said to be the 
hydrocarbons of the aromatic series characterized by 
the ring formation of benzene. Intermediate between 
the two extremes are the unsaturated and hydro- 
aromatic. Members of the aromatic and hydro- 
aromatic series should provide the best absorbents 
when rated on a volumetric basis. Chart No. 4 illus- 
trates the variation in molecular volume with mole- 
cular weight for the saturated napthene and aro- 
matic hydrocarbons. 

The molecular volumes vs. the molecular weights 
is greatest for the saturated series, intermediate for 
the napthene and smallest for the aromatics. In 
other words, if a uniform style of architecture is 
assumed; that is, such as spheres, cubes, cylinders, 
etc., then the aromatic series should have the great- 
est amount of surface on a gallonage basis, the 
napthenes next and the saturates least of all. If 
absorptive capacity is purely a matter of surface area 
then the aromatics should be the best absorbents 
volumetrically. Refer to Charts No. 1 and No. 3. 

Naturally, however, the molecular form and the 
character of the surface influences the absorptive 
efficiency. Such considerations would involve be- 
coming entangled with problems too difficult for so- 
lution by ordinary methods, so it is best, perhaps, 
for the present to use only molecular weight, ‘grav- 
ity, vapor pressure and distillation range as indices 
to absorptive capacity. 

The great solvent action of benzene and other aro- 
matics can in part at least be accounted for by their 
low molecular volume. On the justifiable assump- 
tion that the carbon atoms in general take the inner 
position in the molecule and thus present a surface 
composed principally of hydrogen atoms, it is not 
surprising that those substances which are more 
strongly attracted by carbon than hydrogen should 
find their greatest affinity on the surfaces least 
shielded; namely, the aromatics. Carbon is of itself 
an excelient adsorbent, as witnessed by the charcoal 
test for gasoline content of natural gas and the char- 
coal extraction process. The saturated series have 
the least proportion of carbon to hydrogen, the ab- 
sorptive surfaces of the molecule approaches that of 
carbon. 

The straight chain paraffins are in all probability 
cylindrical and elongated? The isomeric hydrocar- 
bons are branched, some. are symmetrical, as in 
neopentane. The form has a decided effect on the 
vapor pressure and other physical and chemical chart- 
acteristics, aside from any considerations of mole- 
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cular weight. For example, butane and isobutane 
have the same molecular weight. The number of 
isomers becomes very great among the higher hydro- 
carbons, so in so far as molecular weight of itself as 
a true index of absorptive capacity is concerned, not 
much can be said. 

There seems to be some tendency at present to 
spend time and effort in the painstaking determina- 
tion of accurate molecular weights for absorption 
oils. Even if one were dealing with a pure hydro- 
carbon, which is not the case for such oils, mole- 
cular weight without consideration of vapor pres- 
sure or density would be no criterion for selection. 
The most satisfactory method for molecular weight 
determination is by the average boiling point and 
specific gravity comparing with some pure hydro- 
carbon for approximation. After narrowing down 
the range of selection by a process of elimination, 
direct test is used for absorptive capacity. 

If one had two absorption oils of the same mole- 
cular weight, one composed of the normal paraffin 
series and the other of the isomers, the normal 
would have the highest absorptive capacity per gal- 
lon due to greater surface area of the molecules. 
The vapor pressure of the isomeric mixture would 
be higher. It is evident that if there is no agree- 
ment between molecular weight and absorptive ca- 
pacity for the hydrocarbons of the same series, there 
could be littke among complicated mixtures of. all 
series. 

BUBBLES AND LIQUID FILMS 
If a. gas be injected into a liquid, the gas will rise 







ly 
%) S 
Rs RR 
a R 
g Say 
Q BaRE 
tom - Sy 
2 27 i fi 
y 
if 





SUAFACE IN SQ. UNITS. 


Chart No. 3 


A Gulf Publishing Company Publication 






















SLW. 


MOLECULAR VOLUME = 





7 - a0 7. _ Zz, 170 0 > 
MOLECULAR Wr 
Chart No. 4 * 


to the surface and form bubbles. These bubbles are 
due to the fact that there are cohesive forces acting 
between the molecules of the liquid. When these 
cohesive forces are strong the bubble will become 
large before bursting if otherwise undisturbed. 


The fundamental property of liquid surfaces is 
that they tend to contract to the smallest possible 
area, the sphere. Profound studies have been made 
of bubble formation as it is intimately associated 
with liquid mechanism. Surface tension and capil- 
lary attraction are means by which the filming char- 
acteristics of liquids are determined. At the moment 
of bursting pressure in a bubble, the film is thought 
to be monomolecular—that is, one molecule thick. 
Referring to Chart No. 1, showing the increase of 
surface with division, the significance of what is 
sought in the bubble tray absorber is better appre- 
ciated. In countercurrent absorption by bubble tray 
columns, the objective in so far as plate efficiency 
is concerned is to get the greatest amount of contact 
between oil and gas over a given area. In other 
words, film all the oil by bubble formation per tray 
if possible. 

Small caps, well spaced, with sharp-edged notches 
give a greater number of small bubbles and conse- 
quently greater contact and plate efficiency, other 
conditions being equal. Similarly, small, high density 
absorption oil molecules present a greater contact 
surface. 

The mechanism of absorption can be visualized 
for both the contact medium and the contact means 
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in terms of surface. Langmuir (J. A. C. S., 1917, 
1848), employs methods by which the areas of mole- 
cules are expressed in square Angstrom units and 
expresses results in terms of surface pressure. The 
concept is no more difficult than many familiar ones 
now in common use, such as latent heat, vapor pres- 
sure, partial pressures, etc. All are based upon the 
molecular theory of matter. The deviation from 
Raoults law of liquids and vapors in solution can, 
to a considerable degree, be attributed to variations 
in molecular surface area and units of surface attrac- 
tion. Wetted-surfaces and liquid films are attract- 
ing much study at present due to the means they 
offer for insight into the mechanism of absorption 
and related phenomena. These studies are pertinent 
to the natural gasoline industry. The hydrocarbons 
belong to a classification of liquids known as the 
unassociated, the total molecular surface energy of 
which are expressed by the Bennett and Mitchell 
relation as a constant: 


d y 0. 667 
(« -T ) MV 
dT 





where y = surface tension in dynes. 
T = temperature degrees absolute Centrigrade 
Mv = molecular volume. 


It would appear that the co-efficient of absorption 
could be more readily determined by surface tension 
methods rather than from molecular weight deter- 
minations without regard to structure. This should 
in no way detract from the significance of mole- 
cular weight and the mol-pound concept as means 
for the rational calculation of oil-gas ratios. Con- 
cepts of molecular weight modified by considera- 
tions of molecular volume and molecular surface aid 
in setting new standards for the selection of absorp- 
tion oils. In the past too little weight has been 
given to the importance of the absorption medium. 


EXPERIMENTAL METHODS 
The methods of determining surface tension are 
classified as static and dynamic. The rise of a liquid 
in a capillary tube of known diameter offers a rather 
simple means for finding the surface tension accord- 
ing to the formula 


zy 

—————_ = rh=a 

g (D-d) 

where r = radius of tube 
h = height to which liquid rises 
v == surface tension 
a == capillzry constant 
I) = density of liquid 
d == densitv of gas with which in contact 
g = constant of gravitation 


For full details of this method reference is made to 
Richards and Coombs J. A. C. S. (1915). 1656. 

The bubble bursting pressure method is interest- 
ing. By this method a tube of known dimensions 
and tip is placed in the liquid and air forced in until 


REFINER AND NATURAL GASOLINE MANUFACTURER 


JUNE, 1931 


the bubble forms. The measurement of pressure is 
read when the bubble assumes the form of a hem- 
isphere. The results in terms of surface tension are 
expressed by the formula. 

P+ P,=g h, (D—d) =?2y 


r 
where P = initial pressure 
P,= pressure at which bubble becomes 
hemispherical 
g = constant of gravitation 
h, = depth below surface of liquid 
D = liquid density 
d = gas density 


r = tube radius 

An instrument known as the stalagmometer is used 
for the determination of surface tension by the 
weight of drops. This instrument consists of a ver- 
tical tube with a finely formed tip. Liquid is passed 
through the tube and forms drops at the tip which 
are of definite size and weight. The drops are count- 
ed as they fall and the liquid weighed from which 
the average weight of one drop is calculated with 


accuracy. Tate’s law W = 27 ry gives a rough ap- 
proximation, where W = weight in grams, r= ra- 
dius in cm. and y= surface tensions in dynes. For 


a full treatise of this method the reader is referred to 
Harkins and Brown, J. A. C. S. (1919), 499. The 
formula deduced is given as 


r 
W=>?ryF (-) 
a 


r 
where F (— ) is a function of r 
F for drop weight corrections are given in the form 
of a table. Additional data by Harkins relative to tips 
is given in VI Colloid Symposium Monograph, 34 
(1928). Various other methods have been suggested 
and used with varying degrees of satisfaction. One 
further method worthy of note is known as the ring 
method. <A circular ring of known dimensions is 
allowed to rest on the surface of the liquid and a 
definite pull exerted to detach the ring from the sur- 
face. The formula used is written P=—47 Ry. 
Refer for details to Harkins and Young Vol. 4 Int. 
Crit. Tables page 435. The ring method is still 
amenable to further refinement. 


Values of 


Under dynamical methods are given wave length, 
velocity and period of ripples, oscillating jets and 
drops and the interfacial tension between immiscible 
liquids. These are at present more of theoretical 
than practical interest. In liquids for which the crit- 
ical temperatures, average molecular weights and 
densities are known—the formula 





M -667 
¥ ( a ( — 2.115 (t.—t.—6) 
d 
may be used where t.=crit. temp. °C, t, == temp: 
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degrees C to which measurement is referred, and 
d=—specific gravity at reference temperature. 


LOWERING OF VAPOR PRESSURE 


Surface tension works in opposition to vapor pres- 
sure so that when a gas or vapor of high vapor pres- 
sure is brought into contact with a liquid of high 
vapor tension, the result is an adjustment or equal- 
ization of forces. As a result the vapor pressure of 
vapors in solution is a fraction of that exerted when 
alone. The effect of vapor in solution is to raise the 
vapor pressure and lower the surface tension until a 
condition of equilibrium is reached. The forces of 
the absorbent are laterial and inward, that of the gas 
upward. Inasmuch as absorption and solution are 
surface phenomena, the object should be to contact 
the greatest area in the smallest period of time. 

The velocity of gas relative to oil is a factor in de- 
termining the economy of absorber operation. High 
free space as weil as slot velocity are always desir- 
able in order to decrease diameter and provide more 
efficient agitation. The objective is to reach equili- 
brium between gas and liquid on each plate. When 
a column channels, due to faulty construction, sagged 
or dirty plates or poor oil distribution, contact is 
lacking and absorption efficiency. falls off. Heavy 
oils lack surface, sludge and oxidized material are 
excess baggage with practically no absorptive ca- 
pacity and constitute a menace to steady operation. 
Absorption oil should be continuously or periodically 
renovated if frequent replacement is to be avoided. 
Even in the more highly developed type of plant, 
there is loss of light ends and increase of heavy ends 
in the oil all of which increases the molecular weight 
and cuts down the absorptive surface. 


COMPARISON OF ABSORPTION OILS 


In the selection of an absorption oil attention 
should be given to the following: 
1. Distillation range 
Gravity 
Resistance to oxidation and emulsion 
Surface tension 
Vapor pressure 
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6. Corrosive properties 

7. Molecular Wt. (approx.) 

The distillation range should be short. The ordi- 
nary Engler distillation does not give sufficient frac- 
tionation for the true determination of the lighter 
ends. A two liter flask with a 2 inch diameter col- 
umn packed with glass beads such as that used by 
Cross should be used. The initial should be as low 
as the plant gas supply and fractionating equipment 
will permit. The writer prefers a low Baume oil 
provided the surface tension is correct. Discolora- 
tion on heating and cooling several times indicates 
the tendency of an oil to oxidize. The oxidation 
test devised by Waters for lubricating oils can also 
be used to advantage. 

Surface tension, by some of the methods dis- 
cussed, should be taken, comparison being made of 
the oils selected for gravity and distillation charac- 
teristics. The one of high vapor tension, other tests 
being equal, should be chosen. Vapor pressure 
should be low, 4 mm, or less at 100°F. 

The corrosion and sulphur test required of motor 
fuel should be applied to absorption oil. 

An oil with.the lowest molecular weight consist- 
ent with the above listed requirements should be 
used. The circulation system should be kept clean 
or else it is more or less a waste of time to spend 
money and effort in the selection of the proper ab- 
sorption oil. 

References to previous articles by I. N. Beall dealing with the prac- 
tical application of technology and engineering data to the manufacture 


of gasoline, appearing in The Refiner and- Natural Gasoline Manufac- 
turer: 


Securing Maximum Recovery from Absorption Oils, March, 1930, 
page 70. : 


Absorption and Absorption Oils, April, 1930, page 75. 

igo Affecting Operation of Absorption Equipment, May, 1930, 
page 88. 

Design and Operation of Fractionating Columns, June, 1930, page 86. 

Fractionation of Absorption Oils, July, 1930, page 88. 

Fractionation for Absorption Plants, November, 1930, page 86. 


Rectification of Natural Gas Hydrocarbons, Part 1, December, 1930, 
page 67. 


Rectification of Natural Gas Hydrocarbons, Part 2, January, 1931, 
page 110. 4 


The Compression of Hydrocarbon Gases, Part 1, February, 1931, 
page 99. 


Fs Compression of Hydrocarbon Gases, Part 2, March, 1931, page 


‘The Application of Equations of State to the Natural Gas Indus- 
tries, Part 1, April, 1931, page 143. 


The Application cf Equations of State to the Natural Gas Industries, 
Part 1, May, 1931, page 143. 


Absorption: The Study of Surface,—this issue. 
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Uniform Gasoline 
From Widely Differing Crudes 


HE new refinery erected by Pure Oil Company, 

located on an 80-acre tract six miles north of To- 

ledo, Ohio, was completed after five months work 
during the winter of 1930-31. The plant, which consists 
of crude skimming or topping facilities, three Gyro 
vapor phase cracking units, and the customary compres- 
sion and absorption type vapor recovery plants with 
stabilization equipment, was designed to operate on 
crude from the Van field in Texas, and crudes from the 
Michigan fields, for the production primarily, of gaso- 
line. 

The plant was erected under the supervision of the 
company engineering department and control board with 
the preparation of plans, specifications, ordering and 
providing of materials all being handled by the Chicago 
office of the company. B. W. Winters was construc- 
tion superintendent at this installation with Messrs. 
Wood, Michener and Mathy as assistants. O. B. Wen- 
deln is operating superintendent of the completed plant, 
with H. L. Smith as assistant and E. Gooch as resident 
chemist. 

Details of the erection and method of operation of 
the Toledo refinery were provided in an article recently 
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appearing in Pure Oil News, prepared by R. C. Oster- 
strom of the company’s executive staff, which gives an 
interesting outline descriptive of this modern refining 
installation, as follows: 

“The Toledo refinery is a unique installation for the 
refining of a special gasoline for an established market 
from two crudes of widely different quality. It is not 
a large installation and the investment in it is not great. 
Nevertheless, it solves some otherwise complicated prob- 
lems, not the least of which is the production of a 
superior gasoline from standard crudes. 

“The refinery is served by the tracks of the Toledo 
Terminal Railway and has shipping facilities on the 
Great Lakes by means of pipe lines to docks located on 
Otter Creek and just south of where Otter Creek flows 
into Maumee Bay. The ground is fairly high and quite 
level and has excellent drainage. Soil conditions also 
are very favorable for foundation work. 

“In making a connection with the new Ajax pipe line 
to our Toledo refinery we were able to augment from 
this line our supply of crude oil from our own Michigan 
field, so that a plant of economical size and adequate to 
supply marketing requirements could be operated. The 
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URE Oil Company’s Toledo, Ohio, 

refinery consists of crude topping 

equipment, three Gyro vapor phase 
cracking units and the necessary treating, 
exchanger, condensing and other auxili- 
ary facilities. 
Time required from surveying the site 
| to firing stills for initial run was but five 
winter months. 

The plant was designed and construc- 
tion handled by the company’s engineer- 
ing staff and control board. 

A total of 672 blue prints covering 
every detail of construction was prepared 
by a staff of 50 men. 

During the five. winter months 650 
car loads of materials were received, un- 
loaded and erected. 

During the same period 70 miles of 
pipe were installed. 

Tankage with a total capacity of 24,- 
962,000 gallons, or 594,333 barrels, was 
erected. 

One and one-half miles of railroad 
trackage was laid for a 25 car loading 





rack and a 10-car unloading rack and for 
general unloading of materials. 

Auxiliary equipment such as valves, 
fittings, control devices, pumps, exchang- 
ers and preheaters, were standardized as 
nearly as possible. 

The auxiliary units, such as continuous 
treating plant, absorption and compres- 
sion gasoline recovery plant, stabihzing 
unit, all were brought to completion in 
time for use in connection with the initial 
run. 

An Ethyl blending plant was installed 
and completed during the period of plant 
construction. 

No boiler plant was erected. Steam for 
power and processing is generated in the 
regular refinery distillation and _ frac- 
tionation equipment. 

No major accident to employes was ex- 
perienced, although a total of 563,000 
man hours were worked by an averaged 
daily employment of 560 men. Time lost 
due to minor accidents was only .668 per 
cent of total man hours worked. 








plant is unique also in that with three of the latest type 
Gyro vapor phase cracking units, compressor and ab- 
sorption plants and treating equipment the refinery is 
complete and produces a gasoline of very high anti- 
knock value. Such compact equipment requires a mini- 
mum of operating labor, and eliminates the necessity of 
boiler houses and a great deal of other auxiliary equip- 
ment which are ordinarily vital adjuncts to the proper 
operation of a refinery. This makes possible remark- 
ably low investment costs. With properly designed 
fractionating towers, great flexibility is obtainable from 
a plant of this type. 


PROCESSING MICHIGAN CRUDE 


“Tt has been found that 35 to 40 per cent of the gaso- 
line fraction, that is to say, the light end of Michigan 
straight run, has a relatively satisfactory anti-knock 
value. In the distillation of this crude, this amount of 
straight run gasoline is taken off. The flow sheet here- 
with will give an idea of the operation. The Michigan 
crude is pumped from storage tanks to the refluxers in 
the top of the fractionating tower “C,” then through 
the exchangers to a small tube still where final heating 
is obtained by complete vaporization. 

“The mixture of vapors and liquids leaving the tube 
still is delivered into fractionating tower “C,” where the 
gasoline content is split and taken off in two streams. 
The light fraction leaves the top of the tower and goes 
through condenser coils, gas and water separators, and 


into run-down tanks, from which it is delivered to con- 
tinuous treaters and finally into storage and blending 
tanks. The second fraction, which is the heavy fraction, 
is taken off below the light stream, through condenser 
coils, etc., to run-down and storage tanks. This second 
fraction is further processed. 


“The remaining part of the crude is picked up by hot 
oil pumps from the bottom of the fractionating tower 
into the working tanks and deliveries made from these 
working tanks to the arrestors. It is understood that 
the vapors are being delivered from the converter sec- 
tion into these arrestors at the same time that the charg- 
ing stock is pumped to the arrestors. The mixture of 
vapors and liquids passes from the arrestor to “A” 
tower, where the cracked distillate is taken off, flowing 
through condenser coils, etc., to run-down tanks. Part 
of the liquid in the bottom of the tower is also pumped 
to the economizers, as shown in the flow sheet, and 
after passing through this section of the unit it is de- 
livered to evaporators, where the fuel oil content is 
dropped out,—the vapors passing overhead to the con- 
verters for cracking. The heat in the hot fuel oil is 
utilized by means of heat exchangers to heat incoming 
crude oil. 


MID-CONTINENT CRUDE 
“Mid-Continent crude is delivered from the working 
tanks in the manner described above, but the gasoline 
is taken off in one stream since it is unnecessary to 
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rectify any portion of it for anti-knock value. This 
gasoline is delivered to continuous sweeteners, having 
first passed through the condensing coils, etc., in the 
manner also described above. When desired, a kerosene 
fraction can be taken off from the “C” tower. 

“With three units, and operating on Michigan crude, 
two of the converter sections are utilized for cracking 
the gas oil content of the crude, while the third is used 
for rectification of the heavy gasoline fraction from this 
crude. In the rectification step, this heavy gasoline 
fraction is charged through heat exchangers to the 
economizer, thence through the converter section, and 
remarkable volume recoveries are obtained. An excess 
of 60 per cent of gasoline is normally obtained in this 
operation—the gasoline having anti-knock value of 
Ethyl standard. 

“There is quite a demand for Ethylized gasoline in 
this territory and for this reason the plant has been 
equipped with an Ethyl blending plant. The oil pump 
house is 123 feet long by 26 feet wide and contains 12 
electric driven pumps which handle all transfer work, 
unloading of incoming crude and loading of outgoing 
products. These pumps are motor driven centrifugals 
with the exception of the fuel oil pump which is of the 
triplex type. The floor of the pump house is four and 
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one-half feet below grade line, thus giving a positive 
suction head to all pumps and lending greater efficiency 
to all pumping operations. Adequate loading rack {a- 
cilities are also provided, as are dock facilities for load- 
ing and unloading steamships and barges.” 

In absence of a steam generating plant at this refinery 
steam for process work is provided by means of water 
coils in the tops of the fractionating equipment where 
the water serves also as a means of temperature regu- 
lation. The heated water is taken from the towers to a 
large horizontal exchanger type vessel where the hot 
residuum from the bottoms of the fractionating towers 
converts the water to steam. This low pressure, low 
temperature steam is passed through a heating element 
placed in the furnace of the crude oil stripping unit 
where it is superheated to about 450°F. 

In most of the major transfer work electric motor 
driven pumps are employed, but in many instances steam 
pumps are installed and these are operated with the low 
pressure steam, averaging about 40 pounds per square 
inch. It must be borne in mind that cracking operation 
as well as skimming work at this plant is low pressure 
operation. Ample steam is also provided in this system 
for use for flashing or stripping, other processing needs 
and heating. 


Flow diagram of topping and Gyro vapor phase cracking unit operation at Pure Oil 





Company’s new refinery at Toledo, Ohio 
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Marketing Products Has 
| Attention of Natural Gasoline 


Association 


extreme consideration at the tenth annual 

convention of the Natural Gasoline Associa- 
tion of America, held in Tulsa May 19, 20 and 21. 
This had several phases of consideration from the 
proposition that highly stabilized plant output .is 
coming to defeat the purpose of manufacturing on 
up to a discussion of gaining public acceptance of 


r \HE market for natural gasoline came in for 


motor fuels which are wholly or partly natural gas- 
oline. 

In his address of welcome, Frank L. Chase, vice 
president of Lone Star Gas Company, Dallas, ad- 
vanced the proposition of the association being too 
strict in its specifications of products. 

As he brought out in the discussions later, he 
wondered if natural gasoline manufacturers in mak- 
ing a continually higher and higher stabilized prod- 
uct, were not defeating their own ends. He said 
that inasmuch as the manufacturers are now fur- 


nishing the refiners with a product that contains 
only the more stable fractions, they would create a 


condition that when the market became more sensi- 
ble there would not, perhaps, be a market for the 
manufacturer who did not possess the required fa- 
cilities to prepare his product to meet those require- 
ments the refiner was being led to believe essential. 
And, too, the manufacturer who had the equipment 
with which to highly stabilize his product, would 
find that the lower grades would be a drug on the 
market for the same reason. , 


In the discussion concerning liquified petroleum 
products, however, some hope was held out regard- 
ing the ability of manufacturers to create a more 
profitable and a greater market outlet for propane 
and butane. This was to be through a possible 
co-operation with each other in disseminating infor- 
mation in those districts where natural gas is not 
now available, and are so far removed from natural 
gas transmission lines that the probability of them 
being serviced with natural gas is remote; that more 
and more of these communities and small cities can 
be serviced with a fuel prepared from these prod- 
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ucts. If, and when this is accomplished, a much 
greater outlet than is now available may be had 
that will at the same time be more profitable and 
will permit the manufacturer to stabilize the major 
portion of his product that will satisfy the refiners 
and recover those necessary light fractions with 
which he may manufacture gas for those communi- 
ties. Most of the manufacturers doubted the ac- 
complishment of those Utopian ideals because of the 
wide difference of opinion as just what constituted 
co-operation. 
Considerable discussion was about 
both stabilization and fractionation. 
the opinion that many inter-locking controls should 
be placed on the towers and auxiliary equipment, 
while others held that there was not need for so 
much control, but, rather let some of the functions 
vary at will, while keeping others constant. The 
reflux condensed was stressed and it was pointed 
out that the plant control man should keep a close 
check on its composition, while others paid no par- 
ticular attention to its composition, but vigorously 
stated that the composition of the bottom product 
These argu- 


developed 
Some were of 


should be under analysis at all times. 
ments applied to stabilization and not to fractiona- 
tion. Those entering the argument most frequently 
are recovering, it appears, the same grade of prod- 
uct from the base of the stabilizer, but go about the 
job of doing it in a different manner. 


INFLUENCE OF THIRD GASOLINE 


The growing tendency of refiners and marketers 
to place a third grade of gasoline on the market had 
a tendency, it was pointed out, to remove one of 
the three grades from the market. Quite a para- 
doxical statement, but it was contended by Dr. G. G. 
Brown that the anti-knock grade of gasoline was 
high enough in octane number now, so the manu- 
facturers of this grade of fuel would in the near 
future combine that fuel into a super fuel, one that 
has the front end volitility and possessing the nec- 
essary low 50 per cent point that rapid acceleration 
could be had. In doing this, the third grade would 
possibly be eliminated, because the manufacturers 
could combine the second and third grades, increas- 
ing the volitility as well as the anti-knock qualities 
of it. It could then be used in the majority of the 
automobiles on the highway at the present time. 
Dr. Brown insisted that the whole situation could 
be summed up as a problem in salesmanship. That 
the future of the industry depended on the intelli- 
gent investigation of the refiners’ and jobbers’ re- 
quirements so that they could be induced to use 
larger quantities of the proper quality of natural 
gasoline necessary to complete their product. 


The sales managers came in for their share of fire. 
They were told that they were standing in their own 
light regarding the refinery use of naturals. Several 
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of the refineries have, it was pointed out, a surplus 
of fixed gases recovered by debutanizing the pres- 
sure distillate from their cracking equipment, quite 
an amount of which has been blended with the fin- 
ished motor fuel. It appears that the refiners have 
been piling up scorn on the heads of the natural gas- 
oline manufacturers and accusing them of marketing 
a product that is the sole cause of vapor lock in the 
fuel system of the modern automobile, when, in 
fact, that condition has been brought about by the 
addition of the wilder fractions from the refinery 
recovery plants in addition to the blending with nat- 
ural gasoline. Doing this, it was pointed out, only 
increased the gravity and vapor pressure of the gas- 
oline and aggravated the tendency of the gasoline 
to become gas bound in the fuel system without 
building up the front end volatility and bringing 
down the 50 per cent point to a condition where the 
choke would not have to be used. Refiners selling 
direct to jobbers and distributors were especially 
pointed out as those whom the sales managers 
should cultivate, and in so doing, they should an- 
alyze the merchandise being distributed so that they 
could determine where the fuel lacked the necessary 
ingredients to increase acceleration without decreas- 
ing the mileage to the gallon of fuel used. 


PUBLIC ACCEPTANCE 


The subject of educating the general public in the 
advisability and practicability of using greater per- 
centages of natural gasoline in his motor fuel was 
brought up. It appears from the general discussion 
that the average motorist is adverse to purchasing 
a motor fuel that contains natural gasoline only for 
the reason that he associates that product with nat- 
ural gas. It was suggested that the name be changed 
and the product described, not as a casinghead gas- 
oline as it is almost universally called, not a by- 
product that the average person thinks is being 
foisted upon the motorist by the manufacturer, but 
a necessary component of all motor fuel. 

Some of the automobile manufacturers have been 
conducting experiments in the relation between the 
vapor-locking tendencies of the fuel, and the tend- 
encies of their own products to bring this condition 
about. One in particular has changed the location 
of the fuel lines so that the heat of the motor is insu- 
lated from them, by leading the line from the fuel 
tank to the carburetor outside the frame of the cat. 
In so doing he has eliminated practically all the 
tendencies of his product to vapor-lock on any fuel. 
If this relocation of the fuel lines becomes general, 
vapor-locking would be eliminated, thereby permit- 
ting greater amounts than ever of natural to be 
added to the regular refinery product. 

Butane-free gasoline was stressed as a motor fuel; 
in fact, it was held to be, not a natural gasoline, but 
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strictly a fuel well adapted to practically any auto- 
mobile, comparing favorably with the “drip” so 
highly prized by most lease and gasoline plant men. 
It was held to be equal, and in some cases superior, 
to the best non-detonating gasoline on the market 
today. A 30-pound natural was shown to have an 
octane number of 78.5, while that product with a 
vapor pressure of 10 pounds possessed a knock rat- 
ing of 63.8. Quite a free-for-all discussion was 
maintained for some time regarding the advisability 
of dumping highly stabilized natural gasoline on the 
market direct as motor fuel. One members repre- 
sentative advised “advisedly” dumping this product 
on the market, but amplified or defined the word 
“dumping” to be, not in the sense of bootleg or 
throwing great quantities on the market, but to sell 
direct and not through the refiners. Objections 
were given that if this was done the gasoline manu- 
facturer would find himself in direct competition 
with the refiner, when the manufacturer has been 
dependent upon the refiner to absorb the greater 
amount of the natural that has been placed on the 
market, thereby throwing more mud in the water of 
an already demoralized gasoline market. 

5. S. Smith, superintendent of the natural gasoline 
division of the Shell Petroleum Corporation, Tulsa, 
was elected president of the association to succeed 
Dr. E. R. Lederer, vice president of Texas Pacific 
Coal and Oil Company. Vice presidents elected are 
Emby Kaye, vice president of Skelly Oil Company, 
Tulsa; W. W. Robinson of The Texas Company, 
Los Angeles, and G. M. Campbell of United Public 
Ray E. Miller was 
re-elected secretary and treasurer. 

The board of directors will be filled from the list 
of companies eligible to place a member on the 
board. Members elected to the board eligibility 


Service Corporation, Houston. 


include Indian Territory Illuminating Oil Company, 
Crosbie and Moran, Inc., Roeser & Pendleton, and 
Carbide and Carbon Chemicals Corporation. 


Supply Association Elects 
Directors 


Entertainment for the tenth annual meeting of the 
Natural Gasoline Association of America was furnished 
by the Natural Gasoline Supply Men’s Association. A 
lunch the first day of the meeting, May 19, followed by 
the smoker in the evening, music and flowers for the 
first day of the meeting, May 19, followed by the 
smoker in the evening, music and flowers for the 
annual dance the evening of the second day and a 
lunch the third day made up the entertainment. 

The annual meeting of the supply association was 
held the morning of the first day and directors 
elected to fill the places made vacant by the expira- 
tion of terms. Directors elected are A. V. B. Cand- 
ler, National Supply Company; W. D. Moorer, 
Moorlane Company; B. W. Vinson, Vinson-Canter 
Company, and E. H. Triphaus, Taylor Instrument 
Company. 

Directors, whose terms expire January 1, when 
the above men will begin serving, are M. F. Waters, 
Hanlon-Waters, Inc.; A. J. Kerr, Mid-West Equit- 
able Meter Company, and R. E. Howe, Atlas Sup- 
ply Company. 

Hold-over directors of the organization are M. H. 
Kotzebue, Tulsa Boiler and Machinery Company, 
who is president of the association; A. W. Burket, 
Jackson Engineering Company; J. H. Satterwhite, 
Westcott & Gries, Inc.; B. L. Potter, Cooper-Besse- 
mer Corporation, and S. S. Smith, president of the 
Natural Gasoline Association of America. 








ew Developments in Plant 


Processes and Equipment 


By G. M. DAVIDSON 





HAT’S new in nat- 
ural gasoline plant 
developments natur- ¢ j 
ally makes one reminiscent of Gasoline 
the earlier plants. It really 
was not so long ago that 
plants were built with some 
pipe and a_ welding torch. 
Maybe experience dictated the 
design and maybe Westcott’s 


handbook or a Bureau of 
Mines publication helped, but 


the ingenuity which was dis- 





N the accompanying paper read be- 
fore the convention of the Natural 
Association 
Tulsa, May 19-21, Mr. G. M. Davidson 
of the Empire Oil & Refining Company, | 
reviews the progress of development of 
equipment and processes employed in the 
manufacture of natural gasoline. 
Tendencies toward a demand for larger 
compression units, water tube type boil- 
ers, modified exchanger equipment and | Pee ar 
simplified regulating and control devices | _ Still experiencing difficulty in 
are indicated. The influence and impor- 
tance of fundamental analysis is shown. | 


more a matter of precedent 
than logic and is due proba- 
bly, to the past influence of 
the Saybolt Patent. 

No remarkable changes have 
occurred in methods of meter- 
ing gas. The orifice meter is 
essentially what it was sev- 
Companies 


of America, 


eral years ago. 





purchasing casinghead gas are 


measuring gas on pulsating 
flows. In studying the meas- 





played with some pipe and a — ipo 


welding torch is something 

that many in the industry are still proud of. In fact, 
there is, in general, little to apologize for, as many 
of these plants are successfully operating today. 

In reviewing the new developments in natural gas- 
oline plants, we naturally divide the design into the 
following general features: 

(1) Gathering and residue return system. 

(2) Compressor equipment. 

(3) . Absorption, distillation, and fractionating ft- 

cilities. 

(4) Storage and treating equipment. 

(5) Loading and transportation equipment. 

(6) Laboratory and miscellaneous. 

There has been little new development in the gath- 
ering and residue return systems. Generally, the 
gasoline plants fell heir to all the second hand pipe 
available from other divisions of an integrated com- 
pany and economy in design rests largely in bargain- 
However, the use of very light 
weight pipe is increasing, particularly in the larger 
Normally, it is difficult to design a logical 
gatherng system as the plant is put in at the early 
stages of field development and the system is extend- 
ed to meet subsequent requirements. 


ing for pipe prices. 


sizes. 


However, there appears to be an opportunity to 
apply more reasoning to the relation between the 
cost of the gathering and return system, the pres- 
sure at which the plant will operate and the cost of 
the absorption and distillation equipment. Most 
plants are being designed for an operating pressure 
of 30 pounds per square inch, which appears to be 
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urement of such flows by 
speeding up the recording 
charts, apparent discrepancies ranging over wide per- 
centages, either plus or minus, have been observed 
when computations of gas volumes as recorded by 
meters under normal operation of one revolution of 
the chart in twenty-four hours. 


COMPRESSION 

Compressor equipment has advanced mainly in 
adapting the fuel injector devices to two cycle en- 
gines giving added horsepower and greater fuel 
economy. There appears to be no definite trend in 
the use of four or two cycle engines; their adaption 
being largely what appears a matter of personal 
choice. The accepted units for gasoline plant duty 
have been developed to a high degree of reliability. 
While the 170 to 200 horsepower units have served 
admirably in the past, the tendency in the industry 
in late years has been toward larger plants and these 
size units do not lend themselves to the most eco- 
nomical design. There is room for a larger unit if 
such a machine can be built with the same degree 
of reliability, ease of operation, portability, and have 
the same degree of salvage value when reclaimed. 
Such units are now being produced by several man- 
ufacturers and their development has been watched 
very closely. 

The adaption of centrifugal compressors to gaso- 
line plant service has been considered. Where suit- 
able and economical power is available, these units 
appear to have an advantage in compressing large 
volumes of gas. 

There appears to be many differences in opinion 
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on driving the auxiliary equipment. Some companies 
have installed gas engine generators with electric 


driven auxiliary equipment. Some are using line 
shafts and belts driven by a gas engine or a steam 
Some have adapted steam turbine drives. 
The advantages and disadvantages of each are ob- 
vious and no discussion of them in this paper would 
likely change any one’s opinion as to the most ad- 
vantageous, for it appears to be largely a matter of 
personal opinion. 


engine. 


EXTRACTION 


Over the last few years, there have been no gen- 
eral changes in the general processes for extracting 
gasoline. The charcoal absorption plants have found 
limited economic placement. The cost of reactivat- 
ing the charcoal in sulphur bearing gas, the deteri- 
oration of the charcoal in the absorbers due to vibra- 
tion, the fluctuation in.residue gas pressure when 
absorbers are switched to stills, and the wet residue 
gas, have been factors militating against the general 
adoption of this process. 

With the new developments in producing oil by 
well flowing which necessitates compressing gas to 
relatively high pressures, the compression gasoline 
plant was reborn. 

Probably the greatest advance in natural gasoline 
plant design has been made in the oil absorption 
plants, particularly in the absorber, distillation, and 
fractionating equipment. These features of plant de- 
sign lend themselves to unit manufacture and equip- 
ment companies have been largely responsible for 
the advances made. In using this newer class of 
equipment there has been some reduction in the total 
cost of the plant, but the bigger advantage has been 
in the more rapid, erection of a plant, and the assur- 
ance of performance of the absorber and fractionat- 
ing equipment. 

There has been a general acceptance of bubble 
type absorbers. It can hardly be said that there is 
a general acceptance of a method for designing ab- 
sorbers, but information and studies are rapidly lead- 
Inter-coolers in the ab- 
sorbers are being used where temperatures are ex- 
cessive because of a highly saturated oil. With the 
use of these inter-coolers, the oil-gas ratio can be 
reduced to lower the initial cost of the distillation 
unit. 


ing toward the solution. 


If there is any one feature of gasoline plant design 
more prominent than the acceptance of bubble equip- 
ment, it is probably in the general use of a lighter 
absorption oil. The development of fractionating 
Stills is responsible for this change. The advantage 
of low molecular weight oils for absorption practice 
Was pointed out years ago. Now there is a general 
acceptance of an absorption oil boiling between 375 
and 500 with a molecular weight between 180-200. 
In addition to the advantages of the light weight oil 
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for absorber practice, there is also the advantage of 
lower pressure drops in all interchange equipment 
which materially affects plant operating costs or 
lowers initial investments. 

The modern still is an adaption of bubble equip- 
ment which has brought further efficiency into plant 
design by a reduction in steam requirements, and the 
necessary fractionation between absorption oil and 
gasoline vapors. The reflux may be formed from the 
vapors leaving the still by partial condensation of 
the vapors or by the introduction of a cooling me- 
dium into the top of the column itself, either water 
or gasoline. To compensate for the drop in temper- 
ature of the oil passing through the stili, reboilers 
have been added which have an effect in an overall 
saving in steam requirements. 

Interchange equipment has not materially changed 
in design among the various equipment manufac- 
turers. The selection of this equipment rests largely 
in initial cost, required pressure drop for the heat 
transfer specified and the ease with which parts may 
be cleaned or replaced. 

There has been a general acceptance of the atmos- 
pheric type of cooler or condenser, at least in the 
Mid-Continent. The inclosed type coolers do not 
find favor because of the interruptions in plant oper- 
ation for cleaning. 

Turbines and centrifugal pumps have been devel- 
oped for gasoline plant service to almost the exclu- 
sion of other types of pumping equipment. Because 
of the relation of steam rates to back pressures of 
these turbines normally used for plant service, there 
appears to be no economy in using the exhaust steam 
for stilling purposes. 

Higher steam pressures have tended toward the 
adaption of water tube boilers. The semi-portable 
settings for these boilers have somewhat answered 
the objection to low salvage value. Water tube 
boilers are not used universally, for the fire tube 
boiler has many adherents among gasoline plant de- 
signers in the form of horizontal return tubular boil- 
ers, locomotive type boilers and some are using the 
Scotch Marine type with good success. 


AUXILIARIES 


Differing from the practice of only a few years 
ago, most gasoline plant designs now include a water 
treating plant at least for boiler feed water. The 
Zeolite softeners have come into prominent use for 
this service. Fractionating natural gasoline is be- 
coming more common practice. The advantage of 
fractionation will be more evident with the final 
adaption of the new specifications on January 1, 1932. 
One has only to review the increasing volume of 
liquefied gas being marketed to realize the future 
trend of fractionation at gasoline plants. 


No material changes have taken place in the stor- 
(Continued on page 128) 









The Present Status of the 


Liquefied Petroleum 
Gas Industry 


By G. G. OBERFELL 





HE present status of the 

liquefied petroleum gas 

industry is a subject of 
intense interest to all natural 
gasoline manufacturers be- 
cause it represents develop- 
ments that are rapidly making 
it possible for the natural 
gasoline manufacturer to mar- 
ket his products directly to the 
ultimate consumer. The tech- 


Association 


lem gas. 


ment. 





7 YVHIS paper, read before the con- 
vention of the Natural Gasoline 
of America, 

May 19-21, describes in detail the devel- 
opment and present conditions extant in 
a new industry—that of liquefied petro- 
Mr. Oberfell, Phillips Petro- 
leum Company, interestingly discusses 
the present business conditions and their 
effect upon the future economic develop- 


The use of liquefied petro- 
leum gases for heating and 
lighting purposes has_ been 
known for about half a cen- 
tury. Benjamin T. Crew 
mentions the manufacture of 
this product in “A Practical 
Treatise on Petroleum” pub- 
lished in 1887 by Henry 
Carey, Baird & Company, 
London, England. Pintsch gas, 
a compressed but not a lique- 


Tulsa, 








nical and operating details of 
the ramifications of the vari- 
ous liquefied petroleum gas activities are so great that 
they can not be adequately treated within the scope of 
this paper. In order to do justice to such an assignment 
it would be necessary to write a book as voluminous as 
that having to do with the other phases of the natural 
gasoline industry. Many articles have been published 
dealing with the various technical developments of this 
comparatively new industry. This paper will be confined 
to a general discussion of the subject. 

Evidently you are all primarily interested in the 
actual business conditions within the industry and 
their effect upon its future economic development. 
Since these conditions are not generally known ex- 
cept to the well initiated and since there are com- 
paratively few producers showing active interest at 
present in the development of these new markets, 
an attempt will be made to present facts and fore- 
casts in a lucid and unbiased manner. 

As a general definition, liquefied petroleum gases 
may be described as those hydrocarbons or hydro- 
carbon mixtures which are gases at normal tempera- 
tures and pressures and which are suceptible of lique- 
faction under moderate pressures at normal tempera- 
tures. Chemically speaking, liquefied petroleum 
gases are composed of propane, propylene, butylene, 
and butane, or various mixtures of two or more of 
these hydrocarbons. Practically speaking, liquefied 


petroleum gases are those gases from the petroleum 
industry which are easily liquefied under moderate 
pressure at normal temperature. 
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fied gas, was made by crack- 
ing oil and was the forerunner of Blaugas, which 
was named after its inventor, Hermann Blau of 
Augsburg, Germany, Blaugas was apparently the 
first commercially important liquefied petroleum gas 
of authentic record, since U. S. Patent No. 862,383 
applied for in 1904, dwells at length upon the ad- 
vantages of the liquefied gas as compared with the 
compressed non-liquefied gas. 

Among the early pioneers of the industry who con- 
tributed materially to its conception or who spent 
considerable time, effort, and money in attempting 
its development may be mentioned the following as 
being probably the most outstanding: Hermann 
Blau, Franklin P. Peterson, A. N. Kerr, and Frank 
Y. Locke. 

A. N. Kerr, an engineer with the Riverside Oil 
Company, became interested in the possibilities of 
the commercial development of liquefied petroleum 
gases in 1910. Liquefied petroleum gas was pro- 
duced under his supervision at the Happy Hollow 
natural gasoline plant at Sistersville, West Virginia, 
during the latter part of the same year. Kerr con 
tributed several patents pertaining to the industry. 
He is at present Vice-President of the Rockgas 
Products Company and President of the Imperial 
Gas Company, which are marketing liquefied petro 
leum gases. 

Franklin P. Peterson, whom you all know and ad- 
mire, was an engineer with the Bessemer Gas En- 
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gine Company at the time that liquefied petroleum 
gases were first receiving attention in this country. 
Peterson, in collaboration with Kerr, Burrell, and 
Snelling, conducted many experiments during 1910 
and 1911 pertaining to the manufacture and uses of 
liquefied petroleum gases from natural gas. Peter- 
son’s investigations were of considerable value in the 
development of the compression process for natural 
gasoline recovery and for this reason he is frequently 
referred to as the “daddy of the natural gasoline in- 
dustry.” 

From a business point of view, Frank Y. Locke, 
President of the Northwestern Blaugas Company, 
probably deserves more credit than any other pio- 
neer. The Northwestern Blaugas Company’s plant 
was built in 1912 and manufactured liquefied gases 
under a process which subsequently proved to be 
much more costly than that encountered in the man- 
ufacture of these products from natural gas. The 
process used by the Northwestern Blaugas Company 
consisted of cracking oil in retorts at atmospheric 
pressure at about 1100°F. The gases resulting from 
this oil cracking process were treated by a compres- 
sion process to recover the liquefied petroleum gas 
constituents. The liquefied petroleum gas, which 
contained large quantities of ethane and ethylene, 
had a vapor pressure of more than 1000 pounds per 
Square inch at normal temperatures. Despite the 
inherent economic disadvantage of cracking oil mere- 
ly for the purpose of securing a gas from which lique- 
fied petroleum gases could be manufactured, Mr. 
Locke through remarkable sagacity and exceptional 
business ability, was able to operate his company 
continuously from 1912 to 1928, when the plant was 
shut down due to the fact that recent developments 
in the liquefied petroleum gas industry made it pos- 
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sible for his company to purchase liquefied petroleum 
gases in wholesale tank car quantities at a lower cost 
than that experienced in the operation of his own 
plant. The Northwestern Blaugas Company is still 
in business at the present writing and is the oldest 
existing pioneering company. 

The first Blaugas appearing in this country was 
that imported in 1907. The first demonstration and 
commercial Blaugas plant in the United States was 
built and put into operation in 1908. While Blaugas 
was made from the liquefiable gaseous constituents 
obtainable from gas resulting from an oil cracking 
process, it was long realized that natural gas was the 
cheapest source of liquefied hydrocarbon gas manu- 
facture. 

Prior to the year 1926 the industry was looked 
upon and generally referred to as a “peanut business”, 
and as far as marketed quantities of liquefied petro- 
leum gas are concerned all of the companies selling 
these products still are peanut vendors. However, 
certain definite accomplishments have been made 
during recent years, which give promise of really 
large scale marketed production. As late as 1928 the 
butane-air process for small town plants was an idéa 
unproven by extended usage. Tank car shipments of 
industrial gas were unknown save in the imagina- 
tion and belief of those few who have had faith in 
the developments of this huge potential market. 
Many of the early liquefied petroleum gas marketing 
companies encountered numerous operation diffieul- 
ties, met with financial reverses and either dropped 
out of the picture or were refinanced from time to 
time. While many of the possibilities for creating 
markets for large quantities of liquefied petroleum 
gases had been visualized many years ago, the ex- 
tensive development of the potential outlets awaited 
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the solution of many technical problems having to 
do with the manufacture, transportation, and utiliza- 
tion of the products and the formulation and execu- 
tion of plans pertaining to the merchandising of the 
commodities. In 1926 Phillips Petroleum Company 
carefully investigated the market possibilities for 
these gases and as a result of these investigations 
laid plans for extensive and conservative develop- 
ment work. Since that time practically every step 
in the liquefied petroleum gas industry from the gas 
well to the final utilization of the product, has been 
subjected to the scrutiny of the research engineer. 
Problems pertaining to the manufacture of the 
products have been carefully studied, with the result 
that large scale operations resulting in the efficient 
recovery and production of liquefied petroleum gases, 
have been successfully put into practice. Conse- 
quently, products superior in quality have been put 
on the market. Difficulties of utilization at times 
formerly encountered due to variation in quality of 
product have been entirely eliminated. Safe and eco- 
nomical means for storage of the products have been 
developed. Improvements have been made in the 
technique of handling, transporting, and pumping 
these highly volatile products with the result that 
the difficulties which were hitherto encountered in 
these operations have been overcome. Decided im- 
provement has also been made in the technology and 
design of various regulators and control equipment 
necessary for the manufacture, handling, and utiliza- 
Noteworthy developments 
New 


tion of these products. 
have been made in transportation equipment. 
testing methods have been developed and standard 
specifications for the products have been formulated. 
Work with regulatory bodies has-resulted in permit- 
ting tank cars to carry a greater load than was for- 
merly possible. Conditions of utilization of the prod- 
ucts have also been the subject of considerable in- 
vestigation. New and more efficient types of appli- 
ances, burners, and other combustion equipment 
have been developed, thus giving a higher efficiency 
of combustion than is ordinarily encountered with 
other gases. 

The placing of these commodities in the refined oil 
classification by the freight 
makes for outstanding economic development. 
deed, for all practical purposes it can be truthfully 
said that liquefied petroleum gas has gone from the 
“test tube to the tank car in the short space of three 
years.” 


associations 
In- 


several 


SUPPLY AND DEMAND 

The saturated hydrocarbons propane and butane, 
are the chief liquefied petroleum gases from the nat- 
ural gasoline industry. The same products, as well 
as the corresponding unsaturated hydrocarbons, pro- 
pylene and butylene, are present in gases from crack- 
ing stills in refinery operations. Since the trade rec- 
ognizes no distinction between these substances, only 
the paraffin hydrocarbon terminology will be used 
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hereafter in this paper. The terms, “propane” and 
“butane”, are intended to include any hydrocarbon 
or hydrocarbon mixture whose boiling points are 
near to that of the paraffin in question. 

Propane after being kicked about for several years 
is about to come into its own. It is in ill-repute in 
gasoline circles. No one seems to want it. There- 
fore, it has become a cheap wholesale commodity 
available from both the natural gasoline manufac- 
turer and the refiner. Butane is more favorably re- 
ceived by the gasoline fraternity and while not being 
in really high standing is certainly not treated as an 
outcast. It would appear to be only primer philos- 
ophy that the refiner will eventually pay no more 
for butane than the costs necessary to extract it from 
his refinery gases. These, of course, are the total! 
costs including the value of the butane as a finished 
product for other purposes, or its value as a raw 
material for other processes. 

Notwithstanding this apparently simple analysis 
of the problem, it seems as if some of the natural 
gasoline manufacturers have failed to realize that to 
some extent such a situation has already occurred. 
Likewise, one would judge that the refiner would not 
continue to purchase butane in the form of natural 
gasoline and sell it competitively with liquefied pe- 
troleum gas at a price below cost. Eventually the 
law of supply and demand will take care of any un- 
sound practices. Consequently, the economic pres- 
sure will tend to favor the situation in which butane 
will be first available from the natural gasoline in- 
dustry rather than from the refinery, since it will 
become a waste product at the natural gasoline plant 
before it does at the refinery and as such, will have 
little or no value as a raw material in its present 
chemical form. After extracting sufficient butane 
for his own motor fuel requirements, the excess prod- 
uct will then become a waste product of lower value 
to the refiner and must of necessity seek an outlet 
in the liquefied petroleum gas markets or will be 
chemically changed into other products of higher 
market value. 

The continued increase in use of oil cracking pro- 
cesses by the refiner will compel the natural gasoline 
manufacturer to sell still more stable grades of nat- 
ural gasoline which, in turn, will increase the supply 
of liquefied petroleum gases available from the nat- 
ural gasoline industry. The average motor fuel cor- 
tains 0.3 per cent of propane and 4.7 per cent of bw- 
tane. The average daily consumption of motor fuel 
amounted to approximately 45 million gallons in 
1930. This means that the motoring public last yeaf 
daily consumed about 2% million gallons of lique 
fied petroleum gases in its motor fuel. Statistics im 
dicate that as a very conservative estimate there 1s 
a daily potential production of at least 13 million 
gallons of liquefied petroleum gases from the natural 
gasoline industry. 

(Continued on page 120) 
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Stabilizer Control 


By S. S. SMITH 





HE purpose of this pa- 
| is to discuss and 

illustrate the operating 
kinks involved in stabilizer 
control and to suggest some 
of the things which may give 
trouble, together with their 
remedies. This control is il- 
lustrated in Plate 1. 
While this Plate 1 
trates the control as applied 


“llus- lems. 


to two types of columns, one for the coming year. 





HE accompanying paper by S. S. 
TD sii, Shell Petroleum Corporation, 

Tulsa, was presented before the 
convention of the Natural Gasoline As- 
sociation of America, Tulsa, May 19-21. 
Mr. Smith discusses the various prob- 
lems of control of fractionation equip- 
ment and offers valuable suggestions as 
to the means of solution of such prob- 


Mr. Smith was elected president of the 
Natural Gasoline Association of America 


In case the foregoing is not 
quite clear, it is well to re- 
member that the rectifying 
section of the column is the 
vart of the column above the 
feed point in which the un- 
balanced or excess travel of 
product over reflux is always 
upwards in the column. This 
rectifying section of the col- 
umn then corresponds 
actly im principle with the 


ex- 








with elevated and one with 
ground level condenser, the 
control is best adapted to the elevated condenser type 
of column. In most conventional types of column con- 
trol, we assume that a fixed kettle temperature with a 
fixed column pressure will give us a constant vapor 
pressure of derived or bottom product. While this is 
true in accordance with vapor pressure laws, it may 
happen that in conventionally controlled columns we 
will obtain our fixed vapor pressure of bottom prod- 
uct at the expense of accurate fractionation. Most 
of you who actually operate or observe the operation 
of columns know that this is true, since there are 
times when your columns operate with very low re- 
flux rates. 


The purpose of the type of control under discus- 


sion is to obviate the possibility of operating a col- 


umn without sufficient reflux and thereby to guar- 
antee that at all times we will obtain a bottom prod- 
uct which is the result of exact fractionation with 
This control operates on the 
principle that in a rectifying column the reflux equals 


sufficient refluz rates. 


the total vapor passing upward through the column 
minus the top product removed and, therefore, the 
(tmperature gradient or rate of change of tempera- 
ture from plate to plate is a function of the reflux 
lo the top product in which the temperature gradient 
increases as the top product increases in respect to 


the reflux. These things being true, it is obvious 


that the temperature gradient can be used as an op- 
‘rating control of the reflux in its proportion to top 
Product. Quite obviously, too, temperatures are eaily 
Susceptible of instrument control. 


small laboratory column such 
as the Badger, Podbielniak or 
other batch column. In these columns in operation it 
is customary practice to as nearly as possible fix the 
heat input to the kettle and the heat out-take from 
the condenser while operating the column almost 
entirely by control of rate of thruput. If you have ob- 
served your operation of such columns closely, you 
will have noted that so long as composition of top prod- 
uct has not changed and for short periods during which 
the composition of the total product contained in the 
column does not change appreciably, your operating 
temperatures at kettle and condenser vary only 
slightly and if they do vary, there is a corresponding 
change in pressure to compensate. In the small lab- 
oratory column, the nicety of design comes in proper 
proportioning of the heat input and out-take ele- 
ments so that neither will exceed the thruput capa- 
city of the column proper and will approximately 
balance each other. 

When a column is so designed, it is exceedingly 
simple to operate, about the only requisite being that 
we keep our rate of product removed low enough to 
stay within efficient fractionation rate of the column. 
To go further with our parallelism between labor- 
atory and field columns, you have all observed the 
fact that while we have a large amount of individual 
component in the batch column, we can withdraw 
top product rapidly. Since we operate with essentially 
fixed reflux rates, this means that we operate with 
low reflux rates while we have large quantities of 
component present. On the other hand, when the in- 
dividual component is pretty well exhausted, it be- 
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PLATE NO. 1 


comes increasingly difficult to maintain purity of 
tops and we, therefore, remove tops more and more 
slowly. Since we are still operating with approxi- 
mately equal amount of reflux, this means that we 
have decreased the thruput with respect to reflux 
or have increased the reflux rates. So far as the rec- 
tifying part of our column is concerned, the prin- 
ciples applied to the laboratory column are strictly 


applicable to the commercial column. 


COMMERCIAL PRACTICE 


In the commercial column, if the feed contains a 
small amount of the top product, the reflux rates 
must be somewhat higher with respect to the top 
product than if there is a large proportion of top 
product in the feed. 

If the investigation into the operation of the small 
laboratory column is carried far enough, you will 
find that the temperature gradient is a maximum at 
the base of the column decreasing rather sharply in 
the lower part of the column, and gradually leveling 
off to a minimum in the top section. Since the lab- 
oratory column is free to operate independent of any 
temperature control other than that which is sup- 
plied as a function of heat inputs, this type of tem- 
perature gradient must be the ideal. Further, it will 
be found that when there is a sharp temperature 
gradient in the upper section of the column, the col- 
umn is flooded and equilibrium conditions are not 
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attained. Therefore, it seems logical to assume that 
a properly operating commercial column should dis- 
play the same characteristics in the rectifying sec- 
tion. 

I stated earlier that there was functional relation- 
ship between the temperature gradient and the ratio 
of reflux to thruput. This must be quite obvious in 
that the total source of heat in the column above the 
feed plate is the vapors traveling upward, and the 
medium for absorption of heat which provides our 
temperature gradient is the reflux liquid passing 
downward through the column. Quite obviously dis- 
turbance in the amount of vapors traveling upward 
or the amount of reflux traveling downward will re- 
sult in change of temperature at any specific point 
in the rectifying column. 

The difference in principle between the rectifying 
portion of the commercial column and the small lab- 
oratory batch column is that while the batch column 
operates on a gradually changing composition of the 
tops and product entrained at given point in the 
column, the commercial column operates, or should 
operate, with a constant thruput of product which 
does not change in composition. In other words, in 
the commercial column, we desire to retain a static 
temperature gradient while maintaining constant 
pressure, while in the batch column we desire to 
maintain approximately static temperature gradient 
while permitting pressure to fall off slowly. 

The point of view as to what constitutes an ap- 
proach toward ideal operation being clear, we can 
consider conventional types of control of stabilizer 
columns and attempt to analyze the advantages and 
short-comings. Perhaps the most usual type of con- 
trol is constituted of a kettle thermostat, a condenser 
thermostat and a back pressure control for main- 
tenance of column pressure. In this control, since 
the base of the rectifying column is without temper 
ature control, no specific temperature gradient 1 
maintained in that part of the column and, therefore, 
no functional control of reflux is exercised. Most 
operators are already too familiar with troubles it 
cident to this type of control to go into it, although 
the control can be successfully used if the rate and 
composition of feed remain approximately constant. 

Another type of controller usés a rate of flow cot 
troller or constant steam pressure for control of ket 
tle and with approximate constant composition o 
feed, this is good control. 

Still another type of control embodies a constatl 
kettle temperature with a constant rate of flow 
the cooling medium to condenser on the assumptio! 
that constant reflux will be generated while mait- 
taining constant vapor pressure of bottoms. In my 
opinion the objection to this control is that temper 
atures and, therefore, compositions of top produtt 
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are free to vary within rather wide limit and that 
as mean temperature difference between cooling 
medium and product occurs in the condenser, there 
is actually a wide variation in amount of reflux. 


CONTROL TOP PRODUCTS 


The control illustrated in Plate 1 controls temper- 
ature of the plate just above the feed plate and tem- 
perature of the top plate, and uses conventional back 
pressure control for maintenance of column pres- 
sure. It maintains accurately uniform temperature 
gradient between the feed plate and the top plate. 
Since pressures and temperatures are fixed at the top 
plate, it maintains uniform quality of top product. 
Since the temperature gradient in the rectifying col- 
umn is fixed, it maintains approximately constant 
reflux rate to top product withdrawn. Kettle tem- 
perature is not fixed and, therefore, the vapor pres- 
sure of bottom product is not fixed. While this will 
immediately appeal as being objectionable in prac- 
tice, it will not be found to vary widely. In actual 
practice, it will also be found that rate of feed within 
the column capacity has little effect, if any, on the 
composition of top product or the temperature gra- 
dient in the rectifying column. 

It must not be forgotten that in the operation of 
columns the true technical control of product is the 
top product and the control of bottom product is 
obtained as a result of control of tops. It is, there- 
fore, logical to control the top product properly and 
find ways and means of making this control of top 
product give us desired results in bottom product. 
Fortunately, in the operation of the control under 
discussion, it works out that exact control of top 
product to some specific composition, which compo- 
sition is derived by accurate fractionation, gives us 
on the average over any period of operation rather 
constant results in bottom product. Where a column 
operates as a single column, taking off all undesired 
products and furnishing commercial product as bot- 
toms, it works out usually that the vapor pressure 
of bottoms over any twenty-four hour period will 
femain approximately constant. 

It is apparent that a gasoline plant varies the com- 
Position of its raw product most widely in the vola- 
tile products, such as butane and propane, and that 
the composition of the pentane and heavier base 
Varies very little, except over very long periods. Ap- 
parently we have in the type of control we are con- 
iderine two effects when we control temperature at 
the feed plate. From a temperature gradient point 
of view, we have accurate control of reflux rates and 
from the point of view of what remains in the bot- 
‘toms, apparently the control also operates to deter- 
mine a composition of product at the top of the ex- 
hausting or lower section of the column. While this 
Point may not be perfectly clear on first considera- 
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tion, we have found in operation of columns under 
this control that we can within close limits set tem- 
peratures at feed plates so as to retain desired com- 
position in bottom product. 

The operation of this control in actual handling in 
the field presents some problems somewhat different 
from conventional control. The most apparent prob- 
lem is that there is appreciable time lag between the 
actuation of controller at feed plate and resultant 
change of temperature at that point, because change 
of temperature at the feed plate is arrived at by de- 
creasing or increasing the flow of heat generated in 
the form of vapor at the kettle. In our early opera- 
tion of the control, we found some difficulty in avoid- 
ing snap action on the thermostat controlling this 
temperature and found finally that it was necessary 
to use a main valve on our steam small enough that 
it could not cause heavy surging in the column 
while still maintaining full control. 

Experiments with bypassed valves allowing the 
controller to have only partial control did not prove 
successful, nor would temperature controllers which 
were too sensitive in their action. The ideal seems 
to be a controller which is reasonably sensitive, but 
which operates to maintain control by allowing a 
slight swing in temperature control point between 
full main valve opening and closing. The same 
criterion obtains with respect to the main back pres- 
sure relief valve, which must exercise full control 
without by-passing while permitting a slight swing 
in pressure between full opening and closing of main 
valve. The desideratum here is that vapor travel 
through this valve be constant and that column be 
not permitted to build up pressure and then dump 
below control point. Extremely sensitive diaphragm 
pilots are entirely unsuccessful at this point since 
their snap action permits too much volume of vapor 
to escape, causing a swinging action on the pressure, 
which pressure swing is transmitted to both conden- 
ser and feed plate temperature controls. 

The condenser control of temperature is easy, any 
good thermostatic pilot being acceptable. For the 
thermostatic controls, we use vapor actuated pilots 
of a well known make and for the pressure control 
we have found best results to be obtained y‘th a 
very simple Bourdon tube type of pilot. 


VALVE SIZING 


For our main valve, in conjunction with all of 
these controls, we use valves with replaceable V 
ported seats and plugs, which permit us to inex- 
pensively properly size our valves to the flow condi- 
tions in hand using 1-inch valves in all cases, except 
where we use 3-inch or 4-inch valves on main water 
lines to control condenser temperatures in which 
case we still use the replaceable plug and seat as- 
sembly. The importance of properly sizing main 
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valves can hardly be over emphasized, since this type 
of control requires that its operation be smooth. 
The test for proper sizing of valves is to shut the 
column down, allowing it to lose equilibrium, then 
re-start by starting feed pump and opening valves 
to all control apparatus wide open. If the column 
comes up on control and straightens out at control 
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points without manual adjustment in about four 
hours, then control is right. 

I stated earlier in this article that within column 
capacity rate of feed is unimportant to this control. 
On one column which we operate, which has an ap- 
proximate total capacity of 36,000 to 38,000 gallons 
per day, we have varied the feed rates from 150 gal- 
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Jons to 1500 galions per hour while maintaining ap- 
proximately constant quantity of top and bottom 
product with no manual adjustment of any of the 
controls other than the pump governor, which feeds 
product to the column. While such a wide latitude 
of permissible variations is seldom necessary in a 
plant, it has advantages if columns are operating in 
series, successive columns handling bottom product 
from previous columns. In operations of this sort, 
where product is taken from column to column with 
float control, there may be some tendency for flows 
between columns to vary rather widely and in such 
case the ability of a column to handle surging feed 
is a valuable attribute. In such operations as those 
mentioned in which successive columns produce suc- 
cessive individual cuts, the ability of this control to 
maintain purity of top product is extremely useful. 

In order to show the flexibility of this control, 
Plate 2 reproduces temperature and pressure charts 
from a column starting up from cold to full automatic 
operation without any manual control. You will 
notice that in just a little over three hours, the col- 
umn started off on full automatic control. It is ap- 
parent on this particular chart that the temperature 
control at the feed plate is swinging somewhat more 
widely than it should. This is due to a main steam 
valve somewhat too large for the particular opera- 
tion. 

Plate 3 shows charts from a column which is op- 














A Gulf Publishing Company Publication 





erating with very smooth control, although the back 
pressure shows a swing of about 3 pounds, in this 
case the trouble being due to a 1-inch main valve 
handling top product from a column processing only 
3500 gallons daily. Quite obviously this valve is 
much too large and the pressure line showing the 
steam pressures in the kettle show that the pressure 
fluctuation is transmitted to the lower temperature 
control. This can easily be rectified by reducing the 
size of the main valve for back pressure relief. 

Plate 4 shows charts from still another column 
where all the valves are of approximately correct 
size, and it will be noted that all pressure and tem- 
perature controls are about as near perfect as can 
be attained. 

As stated earlier in the paper, we control bottom 
product by our temperature pressure setting at feed 
plate, the rule of thumb for this temperature setting 
being that from Cox curves or similar vapor pressure 
data, we determine the pressure temperature setting 
for the most volatile product we desire to retain, 
after which we set condenser temperatures to column 
pressures at such a point that we have equilibrium 
on the more volatile products unretained. Final ad- 
justment of column to exact operation conditions is 
made by minor changes in temperature settings to 
raise or lower the temperature gradient throughout 
the entire column to such a point that bottom prod- 
uct exactly meets specifications. 
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Standard Oil Company’s No. 33-J Natural Gasoline Plant at Kettleman Hills 


Gathering and Processing 
Methods at Kettleman Hills 


By C. R. BURGESS 
Designing Engineer, Standard Gasoline Company 


HE method of controlling the flow from the 
producing wells in the Kettleman Hills field 
is by use of flow beans in the flow lines from 
the casing, the tubing, or a combination of both, de- 
dending upon the mechanical condition of the wells. 
Multiple stage trap settings for separating the gas 
and oil was used in all cases. These consist of either 
two or three stages. The first stage or high pressure 
traps operate at from 450 to 550 pounds pressure. 
The second stage or intermediate pressure traps op- 
erate at from 50 to 75 pounds pressure. The third 
stage or low pressure traps operate at from atmos- 
pheric to five pounds pressure. The oil then goes to 
the flow tanks from where it is gathered in the gath- 
ering system. In some trap installations the third 
stage traps have been eliminated, allowing the final 
separation to take place in the flow tanks. 
The gasoline content and amount of gas from the 
different traps of such a typical trap installation on 
a well completed in the upper oil zone, per thousand 
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barrels of oil, is approximately as shown in the fol- 


lowing chart. 


Operating Gas Volume’ Gasoline Gasoline 

TRAP Pressure Cubic Feet Content Available 
in pounds Per Day Gal/MCF_  Gal/Day 

High Pressure ....500 30,000,000 1 30,000 
Intermediate . .... 60 300,000 5 1,500 
Low Pressure ....Atmos. 130,000 12 1,560 


In the design of the absorption plants that were 
built to treat the gas from these wells departures 
from customary practice were incorporated due to 
the prevailing conditions. The gas is gathered from 
the traps in three lines for transportation to the 
plants. The gas from the high pressure traps 18 
brought in through a high pressure line and is treated 
at 450 pounds pressure in the high pressure absorb- 
ers, that from the intermediate traps is brought im 
through a second line and is treated at from 35 t0 
50 pounds pressure, that from the low pressure traps 
and flow tanks is brought in through a vacuum line 
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Los Nietos Oil & Refining Company 


and compressed for treatment with the intermediate 
gas in the 35 to 50-pound absorbers. 

The oil from both sets of absorbers is run through 
acommon distillation unit, that from the high pres- 
sure absorbers being run through one or two vent 
tanks in the process of reducing the pressure before 
mixing with the rich oil from the low pressure ab- 
sorbers. The vapors elminated in these vent tanks 
are treated in the 35-50-pound absorbers or as plant 
vapors. The saturation of the absorption oil is un- 
usually high from both the low and the high pres- 
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HE accompanying abstract is from 

a paper by C. R. Burgess, design- 

ing engineer, Standard Gasoline 
Company (Standard Oil Company of 
California) written under the title “The 
Kettleman Hills of Today,” wherein the 
writer reviews the history of Kettleman 
Hills field from 1900, at which time ear- 
liest drilling reports were available, to the 
present. The paper in full is presented 
before the convention of the Natural 
Gasoline Association of America, Tulsa, 
May 19-21. 

Material presented here includes only 
that directly bearing upon the gathering 
of natural gas from the field traps, the 
manufacturing methods and processes 
prevailing in the field, and the outlets 
provided for oil, gasoline and natural gas. 

This material has to do only with the 
gas from the first seven completed wells, 
all producing very light oil. Three later 
completions are producing heavier black 
oil with a gravity range of 36.5 to 41.5 
A. P. I. Two wells have been killed to 
deepen. Thus, this interesting field has 
seen but 12 Completions. 



























sure absorbers, due in the first case to the high gas- 

oline content of the low pressure gas and in the sec- 
ond to the high pressure at which absorption takes 
place. The distillation equipment therefore is de- well. In one or two cases the gasoline production 
signed for stripping and condensing large volumes has actually exceeded the crude oil output of the 
of vapors from relatively small oil circulation. The well. 
plant vapors are generally handled through vapor Due to the lack of a market for all the dry gas 
absorbers at low pressures or by compressors then  ayailable from the plants, dry gas has been used suc- 
to the 35-50-pound absorbers. Due to the large gas- cessfully in place of steam for driving turbines and 
oline production in these plants the plant vapor load reciprocating pumps in these plants. However, in 
is of such quantity that facilities for handling are view of the smaller volumes of gas to be expected 

> fol- comparable to a fair size conventional 30-pound ab- from future completions, plants thus equipped for 
sorption plant. pumping power will have to go back to the orthodox 

oline A typical plant for handling the gas from a 3000- methods of pumping their oil, water and gasoline. 

/Day barrel well produces approximately 100,000 gallons, The gasoline stabilizing plants are typical of gen- 

a or 2400 barrels of gasoline per day, almost the equiv- eral practice in the average gasoline plant. The 

"360 alent of the amount of crude oil produced by the specifications of the gasoline, however, are more 
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strict as to vapor pressure than as to recovery. The 
specifications have varied from a 13-pound to a 24- 
pound stock according to the needs of the purchaser 
for butane. 

A fair approximation of the cost of construction 
of such plants would be about $4 per thousand cubic 
feet daily gas capacity. 

To date seven gasoline plants have been built, 
varying in capacity for treating gas from 60 to 140 
million cubic feet per day, with a total combined ca- 
pacity for 760 million cubic feet per day. 


PIPE LINES 
The outlet facilities for oil from the field consist 
of four lines. General Petiwleum Corporation laid 
the first line out of the field in 1929. 
six-inch line connecting at Lost Hills, about 40 miles 


This was a 


distant, with the company’s trunk line to Los An- 
geles. Union Oil Company, Associated Oil Company 
and Standard. Oil Company have since added lines 
which carry the oil to marine loading stations on the 


coast, varying from 80 to 120 miles distant from the 


field. 
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The outlet facilities for the gasoline produced at 
the gasoline plants consist of Union Oil Company’s 
gasoline line paralleling its oil line to the coast, and 
Standard Oil Company’s oil line through which gas- 
oline is batched to marine loading station. This 
batching of the gasoline through the crude line is 
possible since all the crude handled by the Standard 
Oil Company system is of the light gravity oil and 
consequently contamination is negligible. 

The outlet facilities for the dry gas consists of four 
lines. Pacific Gas & Electric Corporation’s 20-inch 
line and Standard Pacific’s 22-26-inch line, a line 
jointly owned by Standard Oil Company and Pacific 
Gas & Electric Corporation transports gas to San 
Francisco and the Bay region. These two lines have 
a combined capacity of approximately 260 million 
cubic feet per day at the plant discharge pressures 
of between 400 and 450 pounds. Southern California 
Gas Company has two lines, a 10-inch line to Fresno 
and valley points and a 20-inch line to Taft thence 
to Los Angeles. These two lines have a combined 
capacity for approximately 120 million cubic feet of 
gas per day. 











General view of Superior Oil Company’s North Dome, 





Kettleman Hills, Absorption Gasoline Plant 
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CALORIZED STEEL 
Unretouched Photomicrograph x 100 


1 Aluminum Oxide 


2 Aluminum-lron Alloy 
(Rich in Aluminum) 


3 lron-Aluminum Alloy 
(Rich in Iron) 


4 Mild Steel Base 
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7 CALORIZED TUBES 


Wherever tube wall temperatures exceed 900° F. oxidation will 


materially reduce the life of still tubes. 


CALORIZED tubes do not scale up to metal temperatures of 1650° 


F. and effect a marked reduction in tube maintenance cost. 


Also, CALORIZED tubes resist the action of high sulphur crudes 
on the inside and will not become brittle in service through the 
carburizing action of coke patches. CALORIZING is a positive pro- 


tection against carburization. 


——— 


THE CALORIZING COMPANY 


WILKINSBURG STATION « » PITTSBURGH, PAG 
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User Determines Quality 


HE quality of merchandise must be determined 

by the will of its users. Right now the petro- 
leum industry is back-tracking on the quality of gaso- 
line in the third grade that is spreading. 

While the manufacturer of gasoline may regret 
a condition which requires a lessening of the atten- 
tion that has been given to the appeal of closing 
each season with a still better gasoline produced, it 
is a safe program to know that the user of a product 
is the umpire of its standards. 

What is gained by reaching into the upper figures 
of octane rating, when the mass of automobile own- 
ers are content with a rating in the middle bracket? 

Throughout a decade the petroleum industry came 
to believe that its customers cared nothing about the 
price of a gallon of gasoline. It required a major 
economic depression to change the estimate. 

It will be well from the vantage point of 1931 for 
the refiner to set as his inflexible rule the determina- 
tion to be guided by what the customer wants. Cer- 
tainly he wants gasoline. It is just as certain that he 
does not want all his gasoline so run and re-run, 
treated and retreated to the point where only the 
cream fills the milk bottle. 

Furthermore a lot of money can be made by giving 
the public its wants. 


Federal Gasoline Tax 


HE federal treasury has turned its eyes in the 

direction of the oil industry and the motorist 
in its efforts to find additional sources of revenue. 
With state gasoline taxes running from two to six 
cents per gallon, Secretary Mellon and Under-Secre- 
tary Mills have begun to study the method of taxation 
and collection and give consideration to the proposal 
that there be an imposition of a federal tax upon gaso- 
line and automobile. This proposal they justify on the 
basis that the government pays a large part of the cost 
of highway construction. No definite announcements 
have been made and the general belief is that such a tax 
will not be definitely proposed until after the elections 
in 1932. However, the treasury faces a deficit of $987,- 
000,000 and under such conditions an earlier attempt 
may be made to invoke a federal gasoline tax—and 
the refineries will collect it. 
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Waiting Not Answer 


ENRY FORD is credited with a statement 

to the effect that these are good times. In 
all likelihood Ford simply accepts economic conditions 
as they exist and builds his business plans accordingly, 
In that there is a lesson for all of business. To wait 
for a return of prosperous condition is folly. Prosper- 
ity will return as in the past. Those who wait, how- 
ever, are not in the receiving line when the day of 
return arrives. Only those who have made for pros- 
perity are present to offer the hand of greeting. 

Two-dollar crude oil at the wells or 10-cent gas- 
oline at the refiineries may be two years or 10 away. 

Only the men with methods and determination to 
make adjustment will greet prosperity. Instead of 
waiting for any product to sell at a desired figure, 
the sensible alternative is to so adjust affairs that 
profit can be had out of transactions at lower fig- 
ures. 

In all periods of depression a few have learned 
how to devert a few pennies into the profit column 
despite the low quotations on output When suffi- 
cient adjustments of this nature have been made the 
day of prosperity already is just down the road. 


Good For Action 


N his statement concerning the activities of Stand- 

ard Oil Company (New Jersey), Walter C. Teagle 
suggested a moratorium on service station building as 
well as the abandonment of service stations not now 
profitable. 

What the petroleum industry needs is some action 
along that line. There has been talk of it for 10 
years. Instances of a deaf ear to good corners and 
orders to remove pumps are so few they have not 
been recorded. 

This petroleum industry has a penchant for fol- 
lowing what one man or one concern starts. It might 
be suprising how other concerns would adopt the 
Teagle suggestion. 


Crude Oil Prices 


EFINERS and natural gasoline manufacturers 

are concerned over the crude market outlook 
and also the effect upon the general oil mar- 
ket of severe competition in the retail oil market. 
Not since 1921 has the industry felt the effects of de- 
pression such as has been experienced during the 
past two years. What has happened only during the 
few days of June in the crude and refined oil market 
represents an overdue adjustment, the delay of 
which permitted East Texas to dominate the indus- 
try’s market structure. Had present prices ruled 4 
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year or more ago, East Texas would perhaps not 
have become a market factor; at least not until the 
economic situation had justified a resumption of 
drilling activity. The fact that crude oil prices were 
artificially maintained in the face of over-production, 
through the advent of proration, undoubtedly ac- 
counts for continued exploration and successful dis- 
covery of new fields such as East Texas. 


Gasoline Consumption 


HILE the demand for gasoline in the United 

States is holding somewhat above expecta- 
tions, depressed prices have actually had little in- 
fluence upon consumption. In other words, if 
gasoline prices had been maintained at profitable 
levels, the motoring public would undoubtedly have 
consumed as much gasoline as indicated by the de- 
mand statistics. With crude oil prices crumbling to 
the lowest point in many years, it is not difficult tu 
visualize the outcome in the retail end of the busi- 
ness. As long as a large number of retailers can 
get low-cost gasoline with which to undersell their 
competitors, it will be necessary for a majority of 
refiners and marketers to meet such competition, 
regardless of the quality of the product they sell. 
Introduction of a third grade of gasoline by the ma- 
jor companies will prove an effective means of meet- 
ing “bargain counter” gasoline prices. It is notice- 
able, however, that while many motorists patronize 
the dealer with the lowest-priced gasoline, a ma- 
jority insist upon standard brands of lubricants, for 
which they are willing to pay the regular price. 


East Texas An Upset 


UPPORTERS of proration believed that it was 

possible to control the supply of crude and main- 
tain a stable price structure. That the movement to 
control the supply of oil was successful, prior to the 
discovery of East Texas, is an established fact. Produc- 
tion was brought down to a practical balance with de- 
mand just prior to the development of East Texas and 
posted prices of crude had been maintained at a fairly 
stable level. In fact, if the development of East Texas 
had been delayed but a few months more, the price of 
crude would have started on an upward trend. How- 
ever, if the price of crude had been reduced to its pres- 
ent level, in accordance with economic law, as a neces- 
sity in the prevention of violations of proration orders, 
the industry would have succeeded in reducing ex- 
cessive stocks to the point where higher prices would 
now be justified and East~Texas would have just 
begun to enter the picture. All things considered, 
East Texas proved to be the monkey-wrench that 
jammed the machinery of proration. Under present 
conditions the industry is back where it would have 
been two years ago without proration. 
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Not a Gasoline Field 


ETTLEMAN HILLS, after all, is just a great oil 

field. When the first well, completed accidentally, 
came blowing in flowing 61 gravity oil and more than 
100,000,000 cubic feet of gas, the field was recognized 
as a freak. This and subsequent wells were producing 
from the top of the Temblor sand. Nine wells were 
completed in the upper part of the zone, two are now 
being deepened. First wells yielded oil of 61 gravity, 
about 88 per cent gasoline, with a final crude oil boiling 
point of 560° F. and a 2.5 per cent residue. 

It remained for Superior Oil Company to pave the 
way for a new conception of the field. In September, 
1930, this company completed Huffman 1 and proved, 
after all, that Kettleman Hills is a normal field. This 
well shut off the upper part of the Temblor formation 
and was placed on production from about 1000 feet of 
sand, securing 39.7 gravity crude. Petroleum Securities 
Company has completed two more wells in the lower 
Temblor formation, both producing 36/37 gravity black 
oil. Two more being deepened to the lower forma- 
tion are taken as an indication that all 12 wells in the 
field will be deepened to secure the low gravity pro- 
duction. > 

The average 36/37 gravity oil contains about 42 per 
cent motor gasoline, straight run analysis, with 25 per 
cent gas oil, with the remainder as fuel oil. Cracking the 
gas oil increases gasoline yield by 16.25 per cent. The 
fuel oil cracks easily and will account for about 50 per 
cent of the 30 per cent fuel oil, or 15 per cent of the 
total as gasoline. This gives the 36 gravity oil an ulti- 
mate gasoline yield of 73/74 per cent. 

Thus the refining industry in California will receive 
from Kettleman Hills only a light crude of normal 
characteristics. This development may influence the 
building of one or more additional pipe lines out of the 
field to the coast for handling gasoline and crude sepa- 
rately, unless the natural gasoline production is blended 
into the crude for separation at the refinery. In the past 
it has been possible to transport both gasoline and the 
light crude through the same line. 


California Affected by EastTexas 


HE steady rise in East Texas crude production 

and wide distribution of the output of this new 
producing area has affected the movement of refined 
products from California ports. This overlapping 
has not been pronounced in districts ordinarily domi- 
nated by shipments through the Panama Canal from 
the West, but in areas where competition has been 
keenest during more normal times East Texas prod- 
ucts have proved to be a good entering wedge. High 
gravity crude oil in California is supposedly bringing 
only 35 cents a barrel but it would be difficult to buy 
any large quantities at anywhere near that price. 
Small premiums are being paid for the “free” oil, 
while bids of 35 cents have been placed for light oil 
in quantities up to 300,000 barrels at a time. 




















ARTICLE 5 


Safeguarding Cracking 


Operators From Accident 


By E. M. MATSON 


Service Department, Universal Oil Products Company 


CorROSION HAZARD As an illustration, failure of a tube in a furnace is 
T has been generally observed that the severity of usually less serious than failure of a pipe located in the 
hydrogen sulfide corrosion attack upon the differ- open air; likewise, failure of a section of piping high in 


ent elements comprising a cracking unit varies in the air is likely to be less dangerous than failure of one 
accordance with the oil and vapor temperatures carried located near the ground. 


therein. 

For a_ given charging 
stock and type of operation, 
maximum corrosion will 
take place within a fairly 
well defined temperature 
range. Above and below the 
extremes of that range cor- 
rosion is correspondingly 
less. 

Recognition of this fact is 
of advantage to the operator 
of cracking equipment be- 
cause it permits him to pur- 
sue a more definite policy in 
scheduling inspections, an- 
ticipation of replacements 
and adoption of special 
measures to combat corro- 
sion. 

Through knowledge of 
the temperature and pres- 
sure range in which corro- 
sion is most dangerous the 
operator is usually able 
either to fortify the danger 
points of the apparatus 
through use of special al- 
loys and the like or some- 
times to shift the zone of 
severest conditions from 
more dangerous to less dan- 
gerous parts of the appara- 
tus. 
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Again, corrosion with its 
consequent reduction in wall 
thickness, is more readily 
detected in large vessels 
which permit inspection 
from the inside than in pip- 
ing in which the corroded 
surface, of course, cannot 
be observed. Also, it is 
easier to apply corrosion- 
protecting materials to the 
inside of a large vessel than 
it is to the inside of piping. 


IMPORTANT FACTORS 
CHANGE 

Here are two important 
points on which the man re- 
sponsible for cracking plant 
operation is likely to fool 
himself. One is that small 
sulfur content in a charging 
stock does not necessarily 
imply small corrosive effect 
in the cracking operation. 
The other is that change in 
the nature of charging stock 
used or a small change in 
operating conditions of 4a 
cracking unit, particularly 
temperature, may make 4 


Ravages of corrosion on a section of four-inch i i rate 
extra heavy pipe bend. The inner line shows et paced a8 - t 
the thickness of the pipe line when new. The of corrosion in various parts 
original thickness was .337 inches. The present of th i 
thickness at its thickest point is .20 inches and 4 eine . 

at the thinnest point is .02 inches. Some oils containing com 
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: | een, Daring Minds 
m Build t for Progress 


The development of a gas engine driven hot oil pump, using refinery 
gas as fuel, called for keen and experienced engineering talent. 


ne Formerly refinery gas was burned most wastefully, but TRANSIT 
engineers, by utilizing it in the most profitable way, have made possible 


another long step forward in refining economy. 


g. We will be glad to give you detailed information and refer you to 
actual operating installations. 





BEAUMONT, TEXAS 


PHOENIX, ARIZ, 
E. L. Wilson Hardware 1] O N QR N S| 7 Pratt-Gilbert Co, 
Company 
A: AL A NEW ORLEANS, LA. 
a LOS ANGELES Woodward, Wight & Co, 
ly Republic Supply Company 
: oe PUMPEMACHINECO. ___, 2eteccanin 
a TULSA and MID-CONTINENT FIELD F.C. Richmand Machinery Go, 
Frick-Reid Supply RE Y ST. LOUIS, MO. 

t = Corporation Oo ! L Cc i T 3 = A. Reeves & Skinner Machinery Co. 
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Builders for Progress in the Oil Industry 
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paratively little sulfur are ex- 
ceedingly corrosive and con- 
stant vigilance should be ex- 
ercised whenever any change 
is made in cracking stock or 
in operating conditions. 


article concludes. 

When charging stock or 
operating conditions are 
changed inspections must be 





This is the fifth in a series of articles 
by Mr. Matson on safety in cracking. 
The previous article published in the 
May issue introduced the subject of cor- 
rosion hazard, discussion of which this 


Article 6, dealing with vapor hazard 
will appear in the July issue. 


publicity given to this subject, 
and with a mass of informa- 
tion that has been made avail- 
able by experts, there is little 
excuse for failure to take all 
possible precautions. 
Although the severity of 
the corrosion attack may vary 








made with great care at 

more frequent intervals than before until a new experi- 
ence record has been obtained. When the effect of the 
new factors has been determined a schedule for inspec- 
tions can be established accordingly. 

In operating cracking equipment under any condi- 
tions, frequent periodic and careful inspections of all 
parts of the equipment are necessary if the plant is to 
be safely operated. The majority of accidents that have 
occurred to cracking equipment have resulted either 
from failure to appreciate the need for such inspections, 
the making of inspections by men not qualified, or the 
disregard of conditions shown by the inspections. 

In the early days of cracking, the hazards had to be 
established by daily experience and policies and pro- 
cedures adopted to meet them. But today, with wide 


What the hammer test showed up in one section of corroded pipe. 











in different parts of the unit, 
there is no part that entirely 
escapes. Therefore, until the peculiarities of the charg- 
ing stock, its corrosive potential and its method and 
place of attack are well known, a new plant should be 
inspected thoroughly every three to four months. As 
experience is gained, frequency of inspections may be 
varied accordingly. 

As a rule, the periods between inspections should not 
exceed six months in any case. Of course, during each 
inspection, conditions may be found in individual ele- 
ments that indicate the need for further partial inspec- 
tions within less time. This can be left largely to the 
judgment and experience of the inspector. 


LARGE VESSELS 

The principal elements include reaction chambers, 
dephlegmators, flash chambers and _ bubble 
towers. Such vessels can be entered by the 
inspector, and visual inspection of the inside 
will generally disclose areas of maximum at- 
tack. At these points, test holes can be 
drilled to determine the actual thickness of 
the wall or head. 


Some operating men and metallurgists 
look with disfavor upon the practice of drill- 
ing test holes in the wall of a cracking vessel 
because of the stress concentration that may 
be set up at locations where metal has been 
removed. 


Whether this is really a serious matter has 
not been definitely determined. At any rate, 
the method is being generally employed as a 
routine test without any apparent bad ef- 
fects. 


Another method that is proposed to facili- 
tate the measurement of corrosion is the 
welding of small, flat rings, plates, or verti 
cal strips of non-corrodible metal to the i 
ner surface of the wall of cracking vessels. 


Extent of corrosion is measured at each 
inspection by measuring the distance which 
the steel of the chamber wall has receded 
from the faces of the non-corrodible rings. 


Embedding of studs of non-corrodible 
metal in the steel of the chamber walls has 
also been suggested. This would be another 
means of affording a marker by which the 
progress of corrosion could be measured. 
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SMITHLined Head for 
Coking Drum—Standard 
Oil Company of Indiana 
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SMITHLined Pressure Vessels 


The thinning of vessel walls due to corrosion 
has been a problem since oil cracking began. 
The all-metal, corrosion- proof lining relieves 
the steel of the burden of resisting corrosion. 


‘MITHLINED 











PIPING—TWO-INCH AND LARGER 

Piping of any size offers many difficulties to the in- 
spector as compared to the inspection of large vessels. 
Pipe inspection is mostly done by the hammer test. By 
this means practically the entire surface can be tried 
for thickness. A check test by drilling is frequently a 
valuable aid when there exists any doubt as to the 
thickness at particular areas. 

The personal equation is a considerable factor in the 
value of the hammer test. Such test can be satisfactorily 
made only by one having training and experience. These 
qualifications are requisite to the passing of opinions re- 
garding the condition of piping and the safety or other- 
wise of its continued use. 

An experienced inspector will know by the ability of 
the pipe to withstand or resist denting by hammering 
whether or not its wall thickness is sufficient or whether 
it should be replaced. 

SMALL PIPING 

This includes liquid level lines, try lines, draw-off 
nozzles from reaction chambers, gauge connections, 
pyrometer wells and the like. These cannot be effec- 
tively tested without destroying them because of their 
small size, but experience has shown that they should 
last at least a year. At the end of such period, these 
small lines should be replaced. If the inspection shows 
that corrosion has not been severe the period before the 
next replacement can be lengthened to perhaps 14, 16 
or 18 months, as the inspector’s judgment, based on the 
appearance of the lines removed, dictates. However, a 
good factor of safety should always be allowed in set- 
ting the time of replacement. 


FURNACE TUBES 
These are in the class of other piping in that it is 
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impossible to look inside them. However, they must be 
watched closely, not only for corrosion but for oxidation 
and wear from tube-cleaning tools. Experience has 
shown that the ends of the tubes, especially the inlet 
ends, are more susceptible to corrosion and erosion than 
in the middle sections. This may be attributed to greater 
turbulence at the inlet ends, which not only tends to 
erode the surface but: by this action continually exposes 
a.clean, metal surface to corrosive attack. 


It is fortunate for the inspector that it is the ends of 
the tubes that are most severely attacked, inasmuch as 
these parts can be easily inspected. A 24-inch or 30- 
inch tube caliper will give a fair index as to the mini- 
mum tube thickness, and upon this basis it may be 
judged: whether the tubes should be continued in use 
or replaced. 


Although maximum corrosion and erosion takes place 
at the ends, most furnace tube failures do not occur at 
that location. This is because tube failures are not al- 
ways the result of corrosion but more frequently result 
from over-heating and oxidation of the metal, brought 
about by poor heat transfer because of coke deposits 
in the tubes. 

Weak spots in furnace tubes sometimes result from 
improper tube cleaning. It is important that workmen 
operating tube cleaners be instructed never to hold the 
cleaning tool stationary in the tube because this results 
in too much wearing away of the tube metal. 

Return bends, ells, tees, crosses and other fittings, as 
well as valves must be carefully inspected. This is ac- 
complished mostly by calipering and by means of the 
hammer test. 








This is a gate valve cut away to show the effects of corrosion and erosion. 
Note the effect of eddying. 











1S 


1¢ 


mittee’s statement, “—has been 
influenced by the change in the 
characteristics of the gasoline 
demanded by consumers’ 


For example: 


----It is expected that natural 
gasoline will supply 921,000 bar- . 
rels less, straight-run gasoline 
2,075,000 barrels less, and cracked 
gasoline 3,976,000 barrels more 


Dubbs cracking is the way to 
make that “3,976,000 barrels more” 


Dubbs cracking is the way to 
volume, quality and profit 


Universal Oil Products Co Dubbs Cracking Process 
Chicago, Illinois Owner and Licensor 














However, this large supply is not immediately 
available. To begin with, the design and operation 
of the average natural gasoline plant is such that 
only a portion of the potential supply is extracted 
along with the raw natural gasoline. Another con- 
sideration in regard to the availability of liquefied 
petroleum gas lies in the fact that its production is 
more economically accomplished at the larger natural 
gasoline plants. The amount of liquefied petroleum 
gases removed from the raw natural gasoline in pre- 
paring it for the market is about 1% million gallons 
daily of which about 50 per cent is propane. Prob- 
ably 50 per cent of this immediately available supply 
exists at plants too small to economically justify 
equipment necessary for the further separation of 
liquefied petroleum gas products. This means then, 
that there is available a supply of about 750,000 
gallons daily, which will undoubtedly find markets 
at existing competitive prices for the various uses to 
which they are adapted. 

Propane, which is a gas at atmospheric pressure 
and at temperatures above minus 40 degrees Fahren- 
heit, is used chiefly as a fuel for domestic purposes. 
This product comprises the bulk of the so-called 
“bottled gases.” Available data indicate that there 
are more than 13 million families in the United States 
in rural and suburban areas beyond gas mains that 
now use for cooking and water heating purposes, in- 
convenient forms of fuel such as wood, coal, gasoline, 
and kerosene. These applications of such low form 
value fuels are the foundation upon which an enor- 
mous bottled gas industry is being built. These 
market possibilities, which deserve more energetic 
and more progressive merchandising efforts, have 
not as yet been given the consideration which they 
undoubtedly merit. The field for exploitation of fuel 
and appliance outlets is practically all virgin terri- 
tory. If only 10 per cent of the potential market is 
secured, the bottled gas phase of the industry would 
represent a retail fuel value of about $70,000,000 an- 
nually, which would require on the part of the 1.3 
million customers an investment of about $200,000,- 
000 for fuel burning appliances alone, not to mention 
the outlay for occasional replacement of appliances 
and for such accessory equipment as cabinets, cylin- 
ders, regulators, etc. 


Butane, which is a gas at atmospheric pressure 
and at temperatures higher than 26 degrees Fahren- 
heit, finds its market in the manufactured gas indus- 
try and in various other industries. This product is 


used as an enricher to increase the calorific value of 
certain gases, as a means for meeting peak load sit- 
uations, and as the sole base material for the manu- 
facture of gas for small towns where the installation 
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of the conventional type of gas plant would not be 
economically feasible. 

Butane is also used extensively as a gaseous fuel 
in many and varied industrial heating operations, 
The superiority of this high grade gaseous fuel is 
most fully realized where the consumption is large 
and where an economical, clean and easily controlled 
fuel is advantageous. In addition high efficiency of 
combustion is made possible by the uniformity and 
purity of the product. It is for these reasons that 
the industrial use of butane has been receiving such 
rapid recognition. When used as an industrial gas 
it is, of course, in direct competition with the product 
of the manufactured gas industry. During the past 
few months several marketers have entered this field. 
In some instances prices equal to that of natural gas- 
oline or lower have been offered, although the gen- 
erally quoted price of butane ranges from 2.75 to 
4.0 cents per gallon F.O.B. Group III. On a strictly 
thermal basis butane at the above prices is in most 
cases cheaper than manufactured gas as evidenced 
by the following table of comparative prices: 


TABLE I. 
COMPARATIVE PRICES OF BUTANE 
AND CITY GAS 
Cost of Butane at Burner Equivalent Cost of 

Cents per Gallon 530 B.T.U. City Gas 
(Delivered Price) Cents per M. Cu. Ft. 


8.0 41.4 
7.5 38.8 
7.0 36.2 
6.5 33.6 
6.0 31.0 
5.5 28.4 
5.0 25.9 
4.5 23.3 
4.0 20.7 
3.5 18.1 
3.0 15.5 


The butane-air process has supplied a long felt 
need for an economical type of gas plant for small 
towns and for this reason this type of plant has 
proved very attractive to the manufactured gas in- 
dustry. A study of the statistics pertaining to towns 
in the United States without gas service reveals that 
there are 2423 towns each having a population be- 
tween 1000 and 2500, and 667 towns each having in 
excess of 2500 inhabitants. Census reports place the 
total population of these groups at 3,727,362 and 
2,540,592 respectively. This is an average population 
of 1538 inhabitants per town for the former group 
and 3809 for the latter. 

Intensive competition for gas franchises in small 
towns has been taking place during the past year, and 
it is evident that the progressive utility companies 
and many individuals have fully realized that butane 
air process plants form the background for sound i 
vestment because of the earning possibilities and the 
stability of income of this economical type of 84 
plant for small-town distribution systems. In addt 
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10.000*per sq. in. 


An increase of 313” in circumference and a slight increase 
in length were the only results of applying 10,000 lbs., per 
sq. inch hydrostatic pressure having a computed fibre sttess of 
50,000 Ibs., per sq. inch, to a DUCTILWELDED tank of 1.95” 
ud steel plate. The ultimate tensile strength of the steel was 58,500 


at fi lbs., per sq. inch, its elastic limit was 30,000 lbs., per sq. inch. 

ch 

’ The DUCTILWELDS (stronger and more ductile than the 
ct plate and machined flush with the plate surface) reacted as inte- 


st gral parts of the plate without any indication of failure. 


: puctilweld 


set is an exclusive Blaw-Knox process in which the electric weld is 
od stronger, more ductile, more resistant to corrosion and has better 
grain structure than the original plate. 


Blaw-Knox DUCTILWELDED vessels are recommended 
for service demanding the ultimate safety. 


Consult WELDING HEADQUARTERS about vessels con- 
structed by DUCTILWELD—electric welding—acetylene weld- 
ing—chrome iron welding—forge and hammer welding. 


Blaw-Knox DUCTILWELDED vessels of unlimited plate 
elt thickness are insurable by Hartford Steam Boiler Inspection 
all and Insurance Company. 


yns 


hat BLAW-KNOX COMPANY 


be- 2005 FARMERS BANK ee — PITTSBURGH, PA. 

E New York—342 Metieca Ave. -- - - Chicago—Peoples Gas Bldg. 

i ett 2. Se 
etroit—Book Tower fc. Ea ee ar ee ee ee iladel phi n % 

the Baltimore—Bayard and Warner Sts. - - - ° e " Rhiladelphis—906 Widener Bide. 





and EXPORT DIVISION: 
Blaw-Knox International Corporation, Canadian Pacific Building, New York 





London, England, New Oxford House, Hart Street., Holborn, W. C. 1. 
yup Paris, France, 1 Rue de Clichy — Milan, Italy, 6, via S. Agnese, 6 
‘Dusseldorf, Germany, 17 Bismarckstrasse 


ne- 

in- 
the 
gas 
1di- 


Pr eer yas 





é 
Lm 
——. 
= 
Ff 

















124 


tion, the process affords a means of developing the 
gas loads in towns. with a very small poulation pend- 
ing the completion of many natural gas line and 
high-pressure manufactured gas line projects. The 
development of this large potential market for gas 
is only a question of time.. The field is especially 
attractive to financiers, promoters, and appliance and 
equipment manufacturers since the economic values 
of these attendant activities are much greater than 
that represented by the fuel consumption, which in 
itself justifies the efforts of the liquefied gas pro- 
ducer. 

The number of small town gas plants (butane-air) 
supplied with fuel by Philfuels Company and using 
butane as the sole base material for gas manufacture 
increased from one at the end of the year 1928 to 
seven at the end of 1929 to forty served with fuel in 
1930. During 1930 several other companies became 
interested in butane-air process plants, the Standard 
Oil Company of California and the Skelly Oil Com- 
pany being especially active. From the information 
available, it is estimated that the total number of bu- 
tane plants in operation at the present time is about 
60. It is also estimated that 50 more plants are being 
constructed or are under contract for construction. 
This means that the industry is already assured of a 
total of 110. butane-air plants. 

It is estimated that the total number of purchasers 
of all forms of liquefied petroleum gases in tank car 
quantities increased from about 60 at the end of 1929 
to approximately 90 at the end of 1930. It is known 
definitely that the products have been purchased in 
wholesale tank-car quantities in at least 34 states 
and Canada, representing 105 points to which the 
commodities were shipped, most of which are in the 
territory lying east of the Mississippi River. 

Prior to the year 1930 there was no authentic sta- 
tistical information on the marketed production of 
liquefied petroleum gases. A recent publication! 
gives the data in Table II pertaining to the sale of 


these gases. 


TABLE II. 
MARKETED PRODUCTION OF LIQUEFIED 
PETROLEUM GASES, 1922-1930 


Year Gallons 
RN rs so canals addon 222,641 
ee Sia. ois 'ck vanes 46 Ceca ee 276,863 
ee. ao kwccvebendcdvace 376,488 
Eee. ha tN Vaks ee cecace 403,674 
I, eC NW iy palais b 4.4.06 6 od elec 465,085 
Me Sk. Lace cid pwedie veka 1,091,005 
eee stack db kbak box iveds 4,522,899 
ON ale as) 6 sikacela dale wes bo 08 9,930,964 
RE ES dose 22k gn glean a ek b:0%0 18,017,347 


The growth of the liquefied petroleum gas indus- 
try is depicted graphically in Figure 1, in which 
there is also shown the comparative increase in busi- 
ness during recent years of several other young in- 
dustries. In this comparison the volume of business 
for the year 1926 was taken as 100 per cent. Figure 
1 clearly reveals that exceptionally rapid progress 
has been made in the sale of liquefied petroleum gases 





1Department of Commerce, March 10, 1931. 
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in the last few years, whereas the growth of the in- 
dustry prior to that time had been more or less nor- 
mal as compared with the other industries. Figure 2 
shows a similar comparison of growth with several 
industries in which the year 1929 was taken as the 
basis of comparison. In this figure the very steep 
slope for the liquefied petroleum gas curve again 
portrays the rapid strides that it has made in the last 
few years. 


OPERATING AND ECONOMIC STATUS 

The growth of the liquefied petroleum gas industry 
affords remarkable opportunities for increased mar- 
kets for the product of many manufacturers. Among 
these products may be classed storage tanks, tank 
cars, cylinders, regulators, pipe, fittings, gas ranges, 
hot water heaters, buildings, automobiles, tools, burn- 
ers, laboratory apparatus, control instruments and 
many other articles too numerous to mention. In 
fact, a very large percentage of the apparatus and 
equipment used in the petroleum and gas industries 
are, of course, used in the production, transportation, 
and utilization of liquefied petroleum gases. It is, 
therefore, obvious that industry in general is vitally 
concerned in the growth of this infant but lusty in- 
dustry. Statistics are not as yet available regarding 
many of the financial, operating, and economical as- 
pects of the business. The following tabulation 
(Table III) represents for the greater part estimates 
based partly upon information obtained from mar- 
keters and distributors of liquefied gases and partly 
upon the experience and contacts of the Philfuels 
Company. Since the industry has now gained of- 
ficial recognition and is being carefully surveyed by 
governmental agencies, it is to be expected that def- 
nite and authentic statistics will be available in the 
near future pertaining to these various phases of its 
activities. 

TABLE III. 


FINANCIAL AND OPERATING ESTIMATES 
LIQUEFIED PETROLEUM GAS INDUSTRY—1930 


Item Bottled Gas Gas Mfg. Industrial Gas Total 
1. Investment, B Cc D 
End of year....... $17,000,000 3,225,000 2,250,000 22,475,000 
2. No. Retail Customers, 
End of year....... 117,000 15,000 132,000 
3. Retail Fuel Sales as 
During year........ 4,500,000 350,000 (a) 4,850,000 
4. Appliance Sales 
to Date pat cecal 12,000,000 1,500,000 13,500,000 
5. No. of Persons Em- 3,500 


ployed at Present... 3,000 (b) (b) h 
1—This does not include any investment at gasoline plants, su¢ 


Item 
as manufacturing equipment, storage tanks, tank cars, ett» 
which involve an investment of about $4,500,000. It - 
include the sales development costs prior to the non-profitable 
stage of operation. ; F 

Item 2—This represents retail customers only. It does not include 
tank car purchasers of fuel. ; ; 

Item 3—This is the gross fuel sales income from retail customers 
listed in Item 2 : 

Item 4—This represents the gress retail sales income to date from 84° 
burning appliances such as ranges, hot water heaters, burners, 
etc. 

Item 5—The estimate is based upon the number of full-time employees 


tivities 


that would be required in the sales and operating ac oie 


under headings A, B, and C. \A larger number are ac 
employed, some working part time only. 
Item (a) Most of the customers were secured this year, ‘ 
retail fuel sales income would be very low as compared W! 
that obtainable when customer saturation is approached. j 
Item (b) roy | ne and industrial gas employees estimate 
to be 500. 


PROBLEMS OF THE INDUSTRY 
From what has been said regarding the market 
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FILTER CLOTH 


ALL TYPES ..... ALL METALS 














CIRCLES SHOW 
SCREEN MAGNIFIED 
12 DIAMETERS 







24x 110 Plain Dutch Monel Filter Cloth 26250 Twilled Dutch Monel Filter Cloth 












ly Wire screens of precision, great lasting qualities All types of mesh and 
1 and corrosion resistance for: flame arrestors, vapor weave in... 

g hase treating towers, percolating fil Aluminum, Allegheny Metal 
2 p g »P g liters and contact Ascoloy, Brass, Enduro-Ni- 
: filter presses. rosta, Everdur, Monel, Mult- 
yn alloy, Nichrome, Phosphor 
a Bronze, Pure Swedish Iron, 
Filter cloth up to 10 feet wide. ri eaceaaa tt rae Big 
ly 

Is Service department for cutting screens to shape, 


f- spot-welding, binding, making-up complete filter 
blankets, and covering filter presses. 
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possibilities for liquefied petroleum gas, you may all 
think that large and easy profits await the taking. 
Such is not the case. The liquefied petroleum gas 
industry is highly competitive both within and out- 
side its own ranks. Competition among liquefied 
petroleum gas marketing companies is confined main- 
ly to the wholesale markets. Wholesale markets 
have always been and probably will remain to be 
the most fertile field for price cutting competition. 
The presence of any aggressive merchandiser in 
either wholesale or retail activities tempts others. 
The wholesale markets are the most vulnerable. 


The magnitude of the present sale of liquefied pe- 
troleum gases is not great enough to even partially 
satisfy one real large marketer. The marketed pro- 
duction of the liquefied gases will have to be in- 
creased many fold before consumption is satisfactory 
to the industry. Of course, low prices and intensive 
competition will in the meantime increase consump- 
tion in this industry whose market possibilites have 
been barely touched, but there is a limit beyond 
which the trend of a market can not be forced. It 
would be more logical and to the best interest of 
consumer and producer alike, to develop the whole- 
sale markets in a more cooperative way and thereby 
avoid many unnecessary expenses and unjustifiable 
duplications of effort. 


A good indication of some of the competitive sit- 
uations which at present exist in the wholesale mar- 
kets is evidenced by the fact that an analysis of 
wholesale accounts which our company has lost to 
competitors shows that at least 50 per cent of these 
were lost due to price cutting and about 20 per cent 
to reciprocity tactics. Only 30 per cent were due to 
outside competition. It should be obvious to all that 
such tactics only impoverish the industry, since the 
inevitable result is fewer customers and a lower in- 
come. 


Marketers entering the field seem to fail to rec- 
ognize that the main problem is to create new mar- 
kets in an unsaturated field. In most cases, they fol- 
low the old line of competition which has been found 
necessary or justifiable in those businesses whose 
markets are practically saturated. Until the econo- 
mics of the situation are more fully understood, it 
is to be expected that the line of least resistance in 
all industries will be to take full advantage of all 
the work of the pioneers. Price cutting will, if car- 
ried far enough, always secure the wholesale mar- 
kets. This is a course of action to which all mar- 
keters can resort. It is the way of the weakling as 
far as merchandising ideas are concerned, but only 
those favored with natural resources or those with 
strong financial background can continue to exist 
and in the end the consumer pays for such unsound 
practices. It certainly would be to the best interests 


of all, and this applies to producers of manufactured 
gas as well as it does to the liquefied petroleum gas 
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manufacturers, if the money lost by price cutting 
were used for sales engineering purposes to develop 
new customers instead of donating it to customers 
who are already sold on the advantages of gas. 


Besides being used as domestic and industrial fuel, 
liquefied petroleum gases can under favorable price 
conditions, be used as a raw material for the manv- 
facture of carbon black, light oils (benzol, toluol, 
motor benzol, etc.) and as the raw material for the 
manufacture of solvents which are widely used in 
the lacquer industry. The probable demand for 
liquefied petroleum gas as a raw material for the 
manufacture of solvents does not seem large enough 
to have an appreciable effect upon the supply. It is 
possible to manufacture carbon black from liquefied 
petroleum gases only when the market price of those 
gases is very low. However, the manufacture of 
light oils and carbon black by a combination process, 
permits the use of liquefied gases at higher market 
levels. Investigations have proven that the use of 
refinery vapors containing high percentages. of un- 
saturated hydrocarbons from cracking processes, 
gives a higher yield of light oil than do the corre- 
sponding paraffins alone. It is, therefore, apparent 
that the sale of liquefied petroleum gases from re- 
fineries must carefully and completely valuate the 
greater potential worth of the raw material as well 
as the manufacturing cost and various economics 
which, in turn, are also tremendously effected by the 
policies and procedures eventually adopted in con- 
nection with the disposal of these gases. The writer 
is convinced that this problem has not been given 
all the consideration which it merits and that some 
of us have been unduly influenced by the actions of 
our so-called competitors. 

Investigations indicate that with only slight im- 
provements in the design of the fuel feed system of 
automobiles the permissible vapor pressure of motor 
fuels can be increased enough to enable the refiner 
to use in his finished motor fuel practically all of the 
potential supply of butane available in the refnery 
gases. Moreover, butane, or the light oil which can 
be manufactured from it, contributes materially to 
the volatility and the anti-knock value of the finished 
gasoline and, therefore, imparts to the gasoline cet 
tain properties which will increase its market value. 
It would, therefore, appear that the supply of butane 
available for liquefied petroleum gas outlets will be 
dictated to a great extent by the demand for motor 
fuel as long as the price of gasoline is not exceeded 
and satisfactory performance is not sacrificed. Gas 
oline is the dominant product of petroleum and it is 
only to be expected that the motor fuel markets will 
continue to be more attractive as far as prices ate 
concerned, than the low form value fuel oil markets. 

Butane, as an industrial fuel, encounters competr 
tion with natural gas, manufactured gas, and fuels 
of low form value such as fuel oil, coal, coke, et¢ 
In practically all cases the liquefied petroleum 84 
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Rust is waste. The tiny red brown particles 
that mark the ever present tendency of iron 
to return to its natural state, unimportant as 
they seem, cost the world one billion dol- 
lars every year. 


Toncan Iron Pipe helps the oil producing 
and refining industries to cut a slice from 
this huge tribute to rust—to turn waste into 
measurable savings. 


This different pipe is an alloy of refined 
iron, copper and molybdenum. Throughout 
every stage of its manufacture itis processed 
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RUST BILL 


to resist to a high degree the attacks of rust 
and corrosion. Consequently its life in 
severe service is longer and its cost per 
year of use is less. It is not to be compared 
with ferrous pipe only slightly lower in first 
cost—but whose useful life is all too short. 


In this age of waste elimination, Toncan 
lron Pipe deserves full consideration. 
Executives who can see pipe costs reflected 
in their production costs should write for 
further details. 
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products can be sold at a profit at a lower price per 
therm than manufactured gas. Butane under suffi- 
cient economic pressure will, of necessity, find a mar- 
ket outlet at a sufficiently low price level. The lower 
the price level the more rapidly will this economic 
pressure cause the commodity to flow to the markets 
which are awaiting its use. In fact when butane is 
a drug on the market it can be delivered to East St. 
Louis from the Panhandle field by means of pipe line 
and thence by tank car to industries within a wide 
radius at costs that compare favorably with the de- 
livered cost of natural gas from the same source. 

In competition with city gas for the industrial 
markets butane has the advantage of low investment 
and production costs and is not limited to sales in 
any given territory because the sales activities are 
not confined by a fixed base of operations. Conse- 
quently, butane commands an exceptionally flexible 
and strategic position. The liquefied petroleum gas 
industry has made very little attempt to compete 
with city gas for industrial markets, but has con- 
fined its efforts primarily in attempting to cooperate 
for their economic development. Until the gas com- 
panies give due consideration to the form value of 
butane as they do their own products, just that long 
will they view butane as a raw material competitive 
with gas oil instead of a finished commodity competi- 
tive with their own products. In the meantime, the 
loss of revenue to the gas companies due to competi- 
tive price conditions exceeds many times the gross 
revenue available from the sale of butane. Little 
hope exists for the utmost in the way of cooperation 
between the gas companies and the liquefied pe- 
troleum gas industry in developing industrial mar- 
kets until all these facts have been made self-evident 
through the sheer force of economic pressure. 

Competition, which in most cases the bottled gas 
trade is unable to meet, is encountered where other 
gases are distributed through pipe lines. Fortunately 
for the bottled gas business, it is not economical to 
lay gas mains save in densely populated areas. This 
condition leaves a large number of customers avail- 
able for bottled gas in the suburban and rural dis- 
tricts. As a matter of fact, some of the most profi- 
table bottled gas districts are in territories covered 
by many gas lines. Electricity promises to be the 
chief rival of propane for the rural and suburban 
markets. For this reason much could be gained by 
full cooperation between the city gas companies and 
*the bottled gas companies because bottled gas makes 
it possible for the gas companies to more intelligent- 
ly plan their gas main extensions and to more eco- 
nomically develop their outlying markets. Eco- 
nomic conditions seem to be decidedly on the side 
of the gaseous product. However, the problem is 
mainly one of merchandising and it, therefore, be- 
hooves the industry to be on the alert because the 
electrical industry is noted for the remarkable way 
in which it has aggressively marketed its products. 
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New Developments in Plant Processes 


and Equipment 
(Continued from page 95) 





age or treating of gasoline. The 10 x 40 gasoline 
tank so commonly used, is well on the way toward 
standardization by the Natural Gasoline Association, 


FUNDAMENTAL ANALYSIS 


Apparatus for the fundamental analysis of gases 
and liquids has done much toward increasing the ef- 
ficiency of absorption and fractionating equipment, 
The advantage in dealing with a quantitative meas- 
urement of individual hydrocarbons and _ previous 
methods is the difference between guessing and 
knowing the changes in composition in different fea- 
tures of plant equipment. In designing plants with 
the evidence of the fundamental analysis on the gas, 
there is a tendency in striving for efficiency to over- 
look the possible changes in composition. Equipment 
manufacturers are justly complaining of the high 
engineering costs which they are many times asked 
to assume in the requests to show composition an- 
alysis on all phases of plant operations. It would 
appear more logical to give the manufacturers the 
conditions of operation and a request made for ap- 
paratus to meet certain conditions. If anything more 
than this is asked, it would seem only fair to pay for 
the engineering service rendered and not expect it to 
be absorbed in the purchase price of equipment. 


The fundamental analysis appartus is a rather 
highly technical piece of equipment and calls for con- 
siderable training and experience on the part of the 
operator before results can be relied upon. The in- 
terpretation of the results often calls for the services 
Further, due to the 


expense, the time consumed in making the tests, and 


of a technically trained man. 


the difficulty in obtaining liquefied nitrogen, the ap- 
paratus has been limited in its application to general 
use. Charcoal and Engler distillation tests have 
little meaning in striving for maximum plant effi- 
ciency and there is apparent need for rapid tests 
which can be made by the operators, based upon the 
results of the fundamental analysis. 

No review of developments in the natural gasoline 
industry would be complete unless it recognized the 
advances made in recent years in control equipment. 
Regulators for both temperature and pressures caf 
be obtained to be regulated with most any degree of 
precision desired. Without them, many features of 
a modern plant would be useless. More can only be 
expected of this equipment, especially of temperature 
regulators, in the simplification of the apparatus and 
in the construction which might permit the plant 
operator to adjust them. 
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Synthetic Lubricating Oils 


By GEORGE REID 


ing oil by chemical synthesis that would more 

closely approach the ideal than any which could 
be prepared from the hydrocarbon mixtures fortuit- 
ously combined in Nature. 


|: HAS long seemed possible to make a lubricat- 


The results apparently of successful experiments 
with this objective in view were presented at the 
meeting of the American Chemical Society at In- 
dianapolis, March 30 to April 3, by Sullivan, Voor- 
hees, Neeley, and Shankland of the research staff 
of Standard Oil Company (Indiana). 


Following up the clue that natural oils improve 
in certain characteristics as they approach the com- 
position in which they contain two hydrogen atoms 
to each carbon atom, the investigators used pure 
(C, H sn) of this composition as starting 
The result is that motor lubricants of 
viscosity—temperature coefficient, low 
carbon residue, and low pour point are being made 
by the polymerization of olefinic hydrocarbons de- 
rived by cracking from paraffin wax, with aluminum 
chloride. 


olefins 
materials. 
very high 


The authors report that synthetic lubricants were 
prepared by polymerizing unsaturated distillates de- 
rived by cracking paraffin wax and from virtually 
pure ethylene, butene, -1 and -2 pentenes, trimethyl 
ethylene, cetene (made by thermal decomposition 
of spermaceti or cetyl alcohol) and other olefins up 
to C,, (Hexadecene). The paraffin waxes were 
cracked with varying proportions of oil in them. 


Brownlee, in earlier work, polymerized cracked 
distillates from Pennsylvania gas oil used two per 
cent by weight of aluminum chloride and tempera- 
tures as high as 400° F. The present investigators 
report much better results at temperatures not above 
200° F. and the proportion of aluminum chloride 
employed for best results was reported at three per 
cent. 


Something of the processing is reported by the 
writers as follows: 


“A solution of 420 grams of amylene in three liters 
of naphtha, rendered inert by previous aluminum 
chloride treatment, was agitated with 75 grams of 
aluminum chloride for eight hours at 57.2° C. (135° 
F.). At the end of this time the product was allowed 
to settle, sludge was separated and the supernatent 
Solution of oil, after washing successively with so- 


dium hydroxide solution and water, was reduced 
with fire and steam to the desired viscosity.” 

The investigators state that the oil sucured by 
hydrolysis of the aluminum chloride sludge was of 
inferior quality in all respects. 

“All of the olefins were polymerized in naphtha 
solution except cetene which was agitated with 
aluminum chloride at 57.2° C. (135° F.) in the ab- 
sence of any diluent. Most of the olefins were made 
by the dehydration of the corresponding alcohol 
over A1,0 ,.” 

The authors state that it appears that in the case 
of normal olefins, with increasing molecular weight 
of the raw material, the temperature coefficient of 
viscosity decreases. Even through the polymerized 
oil from centene had a lower temperature crefficient 
of viscosity other than any of the remaining synthetic 
oils, it had a higher cold test. This was not due to 
the presence of a small percentage of high melting 
wax, but was attributed to the presence of a large 
amount of low melting wax. 

“In the case of isomeric olefins,” they point out, 
“the change of viscosity with temperature increases 
with the degree of branching of the starting ma- 
terial. This cannot be expressed quantitatively and 
there are exceptions, as in the case of normial buty- 
lene with isobutylene.” 

It was found also that the longer the straight chain 
of the unsaturated distillate which was polymerized, 
the lower was the coefficient of the resulting heavy 
oil. The degree of unsaturation affected the yield of 
viscous oil to considerable extent. An oil, 60 per 
cent unsaturated, gave a yield of around 20 per cent 
of oil with a viscosity of 200 Saybolt at 210° F. A 
90 per cent unsaturated distillate yielded 35 per cent 
of 200 viscosity oil at 200° F. It is reported that the 
proportion of aluminum chloride to be used for best 
results is three per cent, and further, that if the 
reaction is carried out to the extent that all of the 
unsaturates are polymerized the viscous oil yield is 
higher the lower the. temperature of the reaction. 

Early experiments were carried out in six-liter, 
vertical, cylindrical autoclaves, provided with me- 
chanical stirrers and pressure gauges. Four-gallon, 
steel cylinders used later were heated internally by 
steam and were mounted on trunnions. Small scale 
plant work was performed in two-barrel jacketed 
kettles with provisions, for centrifucal circulation. 
A wide variety of catalysts were investigated, but 
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none compared in efficiency with aluminum chloride. 

The following Table, Number 1, gives conven- 
tional specifications or properties of two synthetic 
oils which are being manufactured in sufficiently 
large quantities to be distributed through marketing 
channels. 


TABLE 1 


Properties of Two Commercial Synthetic Lubri- 
cants. 


Gravity degrees, A. 


oy see 30.6 29.7 
puen Fomt........ 515° F. 615° F 
Four point ...... minus 20° F. 0° F 
Viscoscity 
Saybolt Universal at 

oD SS ere 850 seconds 3250 seconds 
Saybolt Universal at 

ME ine are sha da 85 seconds 197 seconds 
Color—N. P. A..... 2 2 
Conradson carbon. 13% AN 
Slight Oxidation 

Mg. sludge per 10 

grams of oil..... 1.8 2.8 


The lubricants made from cracked paraffin wax 
showed best properties for use and this is ascribed 
to the fact that this 
longer straight chains than those from other sources. 


cracked material contained 
By studying the properties of oils made from dif- 
ferent kinds of olefines it was ascertained that the 
best oils resulted from the polymerization of olefines 
containing five to 15 carbon atoms arranged in a 
straight chain. These were secured by cracking wax 
and converting the resultant olefines by heating 
them with aluminum chloride. 

An abstract of the paper read before the American 
Chemical Society, Petroleum Division, by Sullivan, 
Voorhees, Neeley, and Shankland, and released by 
the society reads as follows: 

“A systematic investigation of lubricating oils 
from the polymerization of olefins with aluminum 
chloride has been carried out. A variety of pure 
olefins up to C,,, including all of the isomeric C, 
and C, mono-olefins and certain cyclic olefins, have 
been investigated, as well as unsaturated distillates 
The temperature 


coefficient of viscosity of the polymers decreases 


from cracking various materials. 


with increasing molecular weight of normal olefins 
and increases with increasing branching of the chains 
The covered corre- 
sponds to a viscosity index Dean & Davis, from 140 
to less than -300. A commercial process has been 
developed for the production of oils by this means. 
The products are well suited for uses where con- 
stancy of viscosity with varying temperature or high 
oxidation stability are required.” 


for isomers. extreme range 
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Synthetic Rubber From 
Petroleum 


One of the most interesting displays at the recent, 
and highly successful, Chemical Exposition was the 
newest rubber product field, syn- 
thetic rubber made from petroleum and synthesized by 
one of the leading petroleum consultants, Dr. Benjamin 
T. Brooks (and this development notwithstanding re- 
ports to the effect that Mr. Edison has said it could not 


wonder in the 


be done. 

Any misgivings as to the success of the exposition 
were dispelled by the thousands of visitors, the interest 
shown, the student attendance at students’ courses of- 
fered, and the volume of business transacted by ex- 
Plastic, alloys, rubber products, attracted most 

Glass bubble type fractionating columns of 
New solvents, col- 


hibitors. 
attention. 
larger dimensions were displayed. 
loidal sulfur, American produced iodine, new testing de- 
vices, a Sargent gas calorimeter, the first to be produced 
in the United States, and anhydrus aluminum chloride 
as produced commercially by Gulf Refining Company, 
and products of petroleum by the hydrogenation process, 
all were of interest. The next Chemical Exposition 
will be held in 1933. 


Hydrogenation Development 


After years of secret laboratory work the British gov- 
ernment and private chemists have concluded that it 1s 
possible to manufacture high quality gasoline from coal 
on a commercial basis, according to British advices con- 
tained in a report from Consul William F. Doty at 
Newcastle-on-Tyne, made public by the Department of 
Commerce. 

The formation of a company known as the Interna- 
tional Hydrogenation Company is the first public indt- 
cation that the marketing of oil from coal is being seri- 
ously contemplated. This company merges the resources 
of Imperial Chemical Industries (Ltd.), of London, 
with extensive works at Billingham-on-Tees, the Royal 
Dutch group and Standard Oil Company of New Jersey. 

The question of suitable centers for the new industry 
has brought consideration of Northumberland, Cumber- 
land, Staffordshire, Derbyshire and Nottinghamshire, 
as they are important coal mining districts. An object 
of this organization is to help the coal industry t 
regain its former trade, a considerable portion of which 
was lost through adoption of oil-burning installations in 
large liners, battleships and other vessels. 
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. || 100% DIRT- FREE 
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eg EVER a product needs to be 
mn, 100% dirt-free, it is lubricating oil. 
val The wise refinery official will see 
Py, that every step is taken to assure his 
a company’s oils being shipped 100% 
Ty : 
‘ dirt-free. 
i A Sweetland Filter at the loading 
re, station will do the trick. 
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Az unfenced Oil Refinery is no dif- 
ferent from any other plant in_ its 
vulnerability to petty theft. It has often 
heen found that annual losses from 
this source alone will amount to the 
price of a good fence. Then, too, 
there is the matter of fire hazard of an 
unfenced refinery property. A Wick- 
wire Spencer Chain Link Fence will 
solve your problem. Its Copper Bear- 
ing Steel framework and fabric hot 
dipped galvanized makes it an_ inex- 
pensive permanent improvement. 





This triangular name plate appears on 
all genuine Wickwire Spencer Fences 
WICKWIRE SPENCER STEEL Co. 
41 East 42nd Street, New York City 
Buffalo Sales Office: 1 River Road 
Worcester Chicago Cleveland Philadelphia Tulsa 
Pacific Coast Headquarters: San Francisco 
Branches and Warehouses: Los Angeles, 


Portland, Seattle 
Distributors and Erectors in all principal cities. 


SPENCER 
wi fence 








Please send me without obligation on my part, your latest 
fence catalog. 


Name . 


Address 
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v THE MONTH IN REVIEW 


Additional Analysis 
California Crudes 


O those interested in keeping files 

of analyses of various crudes the re- 
cent release of the Department of Com- 
merce, Bureau of Mines, “Properties of 
California Crude Oils, No. 4. Additional 
Analyses” will be of value. 

This paper, “Report of Investigations 
No. 3074 “supplements previous reports 
Nos. 2595, 2608, 2846, all having to do 
with California oils. The paper was 
prepared by A. J. Kraemer, who pre- 
sents an interesting discussion of the 
eight crudes analyzed in this work. 
These crudes include, Kettleman Hills, 
Elwood, Playa del Rey, Inglewood and 
Santa Fe Springs, with samples from 


different producing levels. 


Petroleum Refineries 
In the United States 


HE annual report of the Department 

of Commerce, United States Bureau 
of Mines, “Petroleum Refineries in the 
United States,” Information Circular— 
L. C. 6485, under date of May, 1931, 
lists refineries, operating, shut down 
and building, in this country. The re- 
Hopkins, 
economic analyst, and E. W. Cochrane, 
statistical clerk of the Bureau of Mines. 


port was prepared by G. R. 


Copies are available through the Sup- 
erintendent of Documents, Washing- 


toe. C. 


The report at hand is similar to pre- 
vious reports of this type issued an- 
nually by the Bureau of Mines, but is 
improved to the extent of three pages 
of discussion of industrial trends, com- 
parative statistical data, and the influ- 
ences of both price of product and price 
of raw material. 

The report lists 346 operating refin- 
eries on January 1, 1931, with 89 plants 
shut down, 10 building, and a total of 
445. Operating capacity is reported at 
3,706,610 barrels, building capacity at 
45,000 barrels, shut down capacity at 
236,075 barrels, and a total of 3,987,685 
barrels. 

There has been an increase of 71,785 
barrels in operating capacity, an in- 
crease of 105,315 barrels in shut down 
capacity, and an increase in the total 
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available capacity, including building 
plants, of 184,900 barrels, as compared 
to the report of January 1, 1930. 

There is reported a total of 259 skim- 
ming plants, 60 of which are shut down 
and nine building. There was a total 
of 117 plants equipped for processing 
lubricating oil on January 1, 1931. 

In spite of the low price of crude 
for slimming, cracking continued to ex- 
pand during 1930. The production of 
gasoline by this method rose from 143,- 
727,000 barrels in 1929 to 164,243,000 
barrels in 1930, a gain of 14 per cent. 

Total daily charging capacity of the 
cracking plants as of January 1, 1931, 
amounted to approximately 1,840,000 
barrels, an increase of about eight per 
cent over the previous year. This in- 
crease resulted principally from the ex- 
pansion and replacement of existing 
units, but a number of plants installed 
cracking equipment for the first time in 
1930. The number of refineries using 
cracking processes rose from 201° Jan- 
uary 1, 1930, to 221 on January 1, 1931. 
Complete details as to cracking will be 
published shortly by the Bureau of 
Mines. 


Production Men 

Meet at Dallas 
RODUCTION executives, 
and field men gathered in Dallas, June 

3 and 4 to consider the many general and 


technical problems of the producing 
The occasion 


engineers 


branch of the Industry. 
was the first mid-year meeting of the 
Division of Production of the American 
Petroleum Institute. Also in attend- 
ance were officials who are members of 
the Board of Directors which met of- 
ficially in Fort Worth the following 
Friday. 

While essentially concerned with op- 
erating problems and mechanical effi- 
ciencies, the Division of Production has 
taken full cognizance of the more pop- 
ular economic discussions and full con- 
sideration was given to such subjects 
as: unitization, conservation, proration 
with their particular reference to the 
present economic situation. 

Among the more technical discus- 
sions were included such subjects as: 
field production efficiencies, power 
plants, determination of production al- 
lowances, corrosion, pollution, accident 
prevention, drilling methods, internal 
combustion engines, standardization, 
fire prevention, disposal of wastes, met- 
allurgy and research. 


Special Courses in 


Petroleum Refining 


paceman Institute of 


Technology will again offer special 
courses in petroleum refining this sum- 
mer from July 20 to August 21. Dr. War. 
ren K. Lewis will conduct a seminar on 
petroleum refining to study the physical 
behavior of hydrocarbons under high 
In addition Dr. Lewis wil! 
give a course in distillation, rectifica- 
tion, and absorption. Dr. T. K. Sher. 
wood, assistant professor of chemical 


pressure. 


engineering, will give a course on the 
dynamics of fluids and flow of heat. 


Small Plants 
In West Texas 


ONSTRUCTION of small topping 
ee in Central West Texas con- 
tinues on a large scale while distress 
crude is available at prices that permit 
profitable operation. Independent oil 
producers are throwing together make- 
shift plants that range from a few bar- 
rels daily capacity upward to take care 
of their own gasoline requirements, 
and dispose of the surplus locally. 

Woodward and King, Breckenridge 
operators, began operating a 500-barrel 
plant last week on the Hart ranch in 
western Palo Pinto County and east of 
Caddo, with crude contracted for from 
nearby leases that have been without 
market relief since January 1. Part of 
the equipment of Hart Brothers’ idle 
natural gasoline plant has been obtained 
and converted so as to top crude oil. 

O-Bar Refining Company has been 
by Duke Baird, Howard 


Samuels and others, and work is now 


organized 


underway on a 500-barrel plant at Cole- 
man, Texas. The crude supply will be 
obtained from nearby fields that have 
not been adequately served with market 
relief in recent months, and plans are 
to begin operating on crude by the 
middle of June. 

Fred Poole, Moran, Texas, and a 
sociates have completed a skimming 
unit rated at 80 barrels daily on the 
Diller ranch property in the Mora 
shallow field, Shackelford County. The 
plant is turning out a high gravity dis- 
tillate for sale to tractor owners, and 
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the product is mixed with gasoline for 
blending a fuel for drilling engines. J. 
P. Harris is operating a two-barrel ca- 
pacity still on his J. P. Matthews lease 
in the Moran district, but the produc- 
tion is limited to private demand for 
his autombiles and pumping engines. J. 
D. Meredith is erecting a 40-barrel ca- 
pacity skimming unit in the same area, 
and will use his own production in sup- 
plying the plant. Wm. Pardue, Jr. of 
Breckenridge and Baker plan to erect 
q small topping plant in the Eliasville 
field to operate on crude from their 


leases. 


Domestic Demand for 
Asphalt Reduced 


OMESTIC demand for petroleum 
and lake asphalt in the United 
States fell 16 per cent short and at the 
same time production of asphalt by 
petroleum refineries decreased 14.8 
per cent from 1929 to 1930, according 
to preliminary statistics compiled by 
A. H. Redfield, United States Bureau 
of Mines, Department of Commerce. 
Imports, chiefly of lake asphalt and 
grahamite, were less than half as large 
in 1930 as in 1929. As production was 
curtailed because of the reduced de- 
mand, stocks of petroleum asphalt at 
refineries were only three per cent 
larger at the end of 1930 than at the 
end of 1929. Exports in 1930, especially 
to northern and western Europe and to 
the Far East, fell 14.4 per cent below 
1929. 
Prices of all grades of petroleum as- 


phalt averaged 5.6 per cent lower in ~ 


1930 than 1929. Similarly, sales of rock 
asphalt by United States producers 
were 11.2 less in quantity and 12.4 less 
in value in 1930 than in 1929. Exports 
of rock asphalt were less than half. 
Refinery asphalt production decreased 
from 3,904,755 tons in 1929 to 3,326,378 
tons in 1930, with principal decreases 
taking place in the East Coast refining 
district. Like decreases occurred in 
Production in the Indiana-Illinois dis- 
trict and the Louisiana Gulf Coast ter- 
titories. Small production increases 
Were noted in Louisiana-Arkansas and 
Appalachian districts. 
_ Prices of paving asphalt decreased 
irom $12.45 per ton in 1929 to $11.04 in 
1930. Roofing asphalt sold for an aver- 
age of $11.01 per ton in 1929 and de- 
treased to $10.67 in 1930. Paving flux 
tell from $14.85 per ton to $10.29. Val- 
ues received for Petroleum asphalts in 
this country decreased 19.4 per cent 
(from $43,889,434 in 1929 to $35,380,620 
in 1930). Decreases are attributed to 
decreased activity in building through- 
out the United States, reflected in the 
drop of 29.3 per cent in shipments of 
Prepared roofing in 1930 compared with 
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1929. Copies of News Release No. 9509, 
containing preliminary figures, can be 
secured from the Department of Com- 
merce, Washington, D. C. 


A. P. I. Issues 
“Quarterly” 


HE April, 1931, issue of the Ameri- 

can Petroleum Institute’s “Quar- 
terly” recently mailed to members con- 
tains a list of books, special bulletins, 
standardization specifications, annual 
meeting proceedings, codes, posters, 
and other material published by the in- 
stitute, with dates of publication and 
prices. 

The “Quarterly” presents also reports 
of the mid-year meeting of the Division 
of Refining, St. Louis, April 15-16 and 
the report of the general committee of 
the division. The program for the 
meeting of the Division of Production, 
held in Dallas, June 3 and 4, is also in- 
cluded. Progress reports on the work 
of various committees in all divisions 
of the Institute are given. 
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Domestic Gasoline 


Consumption Good 


ONSUMPTION of gasoline in the 

United States in April, according 
to the Bureau of Mines report, amount- 
ed to 33,400,000 barrels, an increase over 
March of nearly 2,400,000 barrels. Com- 
pared with earlier estimates published 
in The Refiner the demand in April 
was above expectations to the extent 
of about 1,400,000 barrels. 


ly, the domestic demand for gasoline 


Cumulative- 


since January 1 has amounted to 117,- 
414,000 barrels, or about 4,500,000 bar- 
rels above the cumulative estimate for 
that period. Compared with last year, 
however, the domestic consumption of 
gasoline was slightly lower; last year’s 
cumulative total was 117,559,000 barrels. 
the fact that 
been considerably below expectations, 


Despite exports have 
the cumulative total of domestic and 


foreign gasoline demand is only 3,622,- 


000 barrels less than was estimated for 
To- 
tal demand up to April 4, from all 
sources, amounted to 133,056,000 bar- 
rels, whereas it had been estimated that 


the first four months of this year. 


ECONOMICS 
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Possible New 
Market for Gas 


A NEW market for gas, and one that 
does not conflict with any other 
form of fuel, was suggested by Eugene 
D. Milener, industrial research repre- 
sentative of the American Gas Associ- 
ation, to those in attendance at the con- 
vention of the association held at Mem- 
phis May 11 to 14. This market is repre- 
sented by the possible use of gas as a 
means of house cooling and air condi- 
tioning which has already passed the 
laboratory and experimental stages, and 
will be given a field test in three widely 
separated locations this summer. 

The association, held a symposium on 
drilling, one on production and a ses- 
sion on leakage. Attendance numbered 
over a thousand. No city was selected 
for the next meeting but it is thought 
that Tulsa will be chosen and at the 
time of the International Petroleum 
Exposition in May, 1932. Definite an- 
nouncement will be made in the fall. 


v 


the total for that period, including an 
over-optimistic estimate of foreign de- 
mand, would probably amount to 136,- 
678,000 barrels. 


that the rate of domestic consumption 


It is seen, therefore, 


may gradually overtake the decline be- 


ing experienced in foreign demand. 


Comparison of 


Crude Market 


OMPARISON of crude market con- 
ditions during the 
1921 with that of 1931 reveals that crude 


depression of 


prices were more severely reduced dur- 
ing the former period of depression. On 
January 1, 1921, Mid-Continent crude 
was posted at $3.50 a barrel. 


From 


January 24 to June 16 of that year, the 
price was reduced $2.50 a barrel, reach- 
ing a low point of $1.00 a barrel on 
June 16. Pennsylvania oil on January 


1, 1921, was posted at $6.10 a barrel and 


between the dates of January 8 and 
June 28, 1921, reductions were made so 
rapidly that the price declined $3.85 a 
barrel, ebbing to a minimum price of 
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$2.25 a barrel on June 28. If the former 
depression is a criterion of what might 
have happened to the present price 
structure without proration, it is seen 
that a more severe and much earlier 
crumbling of the market structure 
would have been experienced. As it is, 
crude prices have declined in a period 
of over two years from an average of 
81 cents to $2.25 a barrel, whereas in 
the former period of depression prices 
declined in less than six months from 
$1.40 a barrel to $3.85 a barrel. On a 
comparative basis, both periods of de- 
pression have been subjected to crude 
price declines of relative extent, al- 
though the declines of the former pe- 
riod of depression much more 
rapid and of greater severity. Present 
low prices have been delayed about a 
year and a half and the upturn, when 
it does come cannot be expected to fol- 


were 


low the course of recovery which cul- 
minated the depression of 1921. Had 
the law of supply and demand been al- 
lowed to function in the summer of 
1929, prices of crude would have been 
reduced to their present level long ago 
and perhaps, under conditions similar 
to those of 1921, Oklahoma City and 
East Texas would not have become 
factors in the present period of depres- 
sion. 


Gasoline Stocks 
Declining— 
EEKLY reports of the American 
Petroleum Institute have lately 
shown a satisfactory decline in refinery 
gasoline stocks. Reports for the week 
ending May 30 showed that stocks of 
gasoline on that date amounted to 44,- 
795,000 barrels compared with a peak on 
March 28 of 47,444,000 barrels. This 


represents a decline within a period of 
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nine weeks of 2,649,000 barrels. Of par- 
ticular interest in this connection is the 
fact that runs to stills have steadily 
increased from a daily average of 2,- 
400,000 barrels to a daily average for 
the week ending May 30, of 2,548,000 
barrels. This is taken as an indication 
that the demand for gasoline has shown 
a steady increase over that period. The 
accompanying chart shows that the an- 
ticipated demand for gasoline during 
the summer period, which is now be- 
ing entered, will probably necessitate 
increasing still runs to the extent of an 
additional 100,000 barrels daily. Thus, 
despite the depression, the demand for 
gasoline is exceeding expectations but 
the severe competition for gallonage is 
robbing the industry of its right to op- 
erate at a profit. 


Exports Increase 
In April 


HE decline in exports of petroleum 

and its products was arrested in 
April when both crude and refined oil 
exports recorded an increase over the 
preceding month. Exports of crude oil 
amounted to 1,826,000 barrels, against 
1,586,000 barrels in March. Exports of 
refined oils amounted to 8,164,000 bar- 
rels, against 1,586,000 barrels in March. 
Gasoline exports exhibited a marked 
rate of increase, having mounted from 
2,946,000 barrels in March to 4,187,000 
barrels in April. Gains were also re- 
corded in exports of fuel oil and lubri- 
cants, while foreign shipments of kero- 
sene and wax were materially lower. 
While there was an increase in imports 
of crude petroleum during April, there 
was a substantial decline in imports of 
refined oils. Gasoline imports showed 
a decline from 1,607,000 barrels in 
March to 1,348,000 barrels in April. Im- 
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ports of fuel oil also declined from 
2,449,000 barrels in March to 2,091,009 
barrels in April. A sharp gain was re. 
corded in imports of wax, which roge 
from 1,289,000 pounds in March to 3- 
842,000 pounds in April. 


Crude Stocks 
Down in April 


Ae to the April report of 
the Bureau of Mines, stocks of 
crude oil as of April 30 were down 
about 1,300,000 barrels under the 
amount in storage on March 31. Stocks 
as of April 30, including heavy oil and 
fuel oil in California, amounted to 497. 
983,000 against 499,210,000 barrels on 
March 31 and 535,727,000 barrels on 
April 30 of last year. Domestic crude 
oil production was about 4,000,000 bar- 
rels higher than in the _ preceding 
month, attributed to rising production 
in East Texas. The daily average crude 
production of the United States in- 
creased during April, 200,000 barrels a 
day. East Texas production during April 
showed a gain in daily average over the 
preceding month of about 4,700,000 bar- 
rels. This gain, however, was offset to 
some degree by declines in California and 
West Texas 


East Texas Breaks 
Crude Market 


ITH East Texas _ production 

above 350,000 barrels daily, caus- 
ing excessive supplies of oil to be 
thrown on the market at prices below 
25 cents a barrel, the general - crude 
market structure has reached another 
critical stage. As a result of continued 
underselling in East Texas and practi- 
cal disregard for efforts of the indus- 
try to balance supply with demand, 


crude prices have been drastically 
reduced. Starting with a  30-cent 
cut in East Texas, the movement 


toward lower prices swept the Mid 
Continent area on June 1 and 2, fol 
lowed by a general downward revision 
that extended to the Eastern States. 
Before the movement ends, it is & 
pected that practically every field im 
the country, with the possible excep 
tion of California, will adopt a ger 
erally lower scale of prices. Despite 
the fact that East Texas crude prices 
were slashed to a minimum price 0 
25 cents a barrel, it is learned that high 
gravity oil is actually being marketed 
at less than 20 cents a barrel. East 
Texas is solely responsible for the 
moralized condition of the crude mar 
ket and unless drastic action is take" 
to curtail mounting production ther 
immediately, it is probable that oil will 
sell as low as 10 cents a barrel and 
force many producers out of busines 
in other sections of the country. 
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Salient Oil Industry Factors for April, 1931, Expressed in Per Cent of 
April, 1930. Heavy Line (100) Represents April, 1930 
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Oil Industry Barometer—April, 1931 
Index of Salient Factors—Current and Cumulative 
2 This Month 4 Months Ending April 30 
Factors— Index 
; Last Year This Year Index (a) Last Year This Year (a) 
| Daily Average Crude Production (Thous. Bbls.)...... 2,573 2,437 95 2,573 2,243 87 
2 Total Crsfe Stooks: (Thos : TORS.) 6c. i.e Soko kc sacs 535,727 497,983 93 535,727 497,983 93 
3 Refinery Crude Runs (Thous. Bbls.)...............-. 80,434 74,706 93 313,263 283,577 91 
4 Crude Imports (Thous. Bbls.).................00005 5,781 4,162 72 20,379 17,019 84 
aenende Expocts. (i hows. Bble.)..... ......060ccacccccses 1,900 1,826 96 7,383 7,014 95 
6 Posted Price 36 Gravity Mid-Cont. Crude (Per Bbl.). $1.29 $ .29 22(b) $1.29(b) $ .78 60 
Seti UN oso ey Bish Os ve wn dad dc weNewewns 1,702 905 53 6,627 3,695 56 
8 Oil Wells Completed*. ...........c0cccccceceecee eens 1,023 479 47 3,840 1693 44 
9 Initial Crude Production (Thous. Bbls.)* ........... 776 1,857 239 3,118 3,818 122 
10 Gasoline Production (Thous. Bbls.)................. 38,157 36,601 96 146,487 135,883 93 
i Gasoline Yield—Average Per Cent of Crude (d)...... 41.88 44.54 106 41.36. 42.86 104 
12 Domestic Gasoline Consumption (Thous. Bbls.)..... 34,549 33,400 97 117,559 117,414 100 
7 Gasoline imparts ‘(Cihous. Belay) sé oi o058 bse i cd 1,319 1,348 102 4,720 5,019 106 
Gasoline meets COE, TOUR 6. iced dcterkedens 5,731 4,187 73 22,474 15,642 70 
ts Gasoline Stocks at Refineries (Thous. Bbls.)......... 54,435 48,587 89 54,435 48,587 89 
; Refinery Price U. S. Motor Gaso.—Group 3 (Cents).. 6% 3% 52(c) 656(c) 3% 57 
ie Natural Gasoline Production (Thous. Bbls.)......... 4,428 3,824 86 17,662 15,643 89 
9 Natural Gasoline Stocks (Thous. Bbls:)............. 709 1,006 142 709 1,006 142 
0 Price Grade “A” Natural Gasoline, Group 3 (Cents).. 6% 2% 35(c) 534(c) 3% 57 
1 Imports of All Refined Oils (Thous, Bbls.).......... 3,214 3,458 108 13,957 14,041 101 
D Exports of All Refined Oils (i ihons, Bias: ): 2. a 12,482 8,164 65 47,369 33,488 71 
Total Stocks of All Oils (Thous. Bbls.).............. 698,689 656,293 94 698,689 656,293 94 
Weighted OM tat Sete aioli ik. un eitcdde ddan se HLS HERR ai BIO oki sepialeis 2s hE Renae 100 
cighted EE Te ld, ian dha ele walla Ps, as) oa a eae ee rca 85 
geeciited Tamer ol PUGS oi... s ok cess cay icuseencet © <: fenass Gee Me sees i. eee 58 


(Uitlusive of Rocky Mountains. (a)—Last Year—100. 
ws eighted Average. (c)—Monthly Average. 
—Straight run and cracked gasoline only. 
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Solidified 
Lubricants 


ITH the announcement of the 
formation of a new company for 
the exploitation of solidified lubricants 
(See Plant Activities department, this 
issue) this process is again brought to 
attention. The Alloil Lube Corpora- 
tion which has been operating for the 
past several years in southern Cali- 
fornia has been acquired by the Alloil 
Lubricants, Ltd.; and the new company 
will operate a plant at Glendale, Cali- 
fornia, utilizing a process invented by 
Fred A. Korrman, one of the partners 
in the Industrial Research Laborato- 
ries, Los Angeles. 


In conversations with the inventor in 
California three years ago the writer 
was unable to secure information as 
to method and processes used in the 
solidification of petroleum lubricants 
because of condition of the patent sit- 
uation at that time. The products were 
somewhat similar to the German Voltol 
oils although it was stated that the pro- 
cess of solidification was different. 

The lubricants, composed only of lub- 
ricating bodies contain no fillers such 
as rosins, soaps, animal or vegetable 
fats, or like substances commonly used 
in the manufacture of lubricating 
greases. 


Speed Increases 
Oil Consumption 


HAT consumption of oil increases 

six or seven times when the engine 
is speeded up from 30 to 55 miles an 
hour, was one of the most important 
findings of Standard Oil Company (In- 
diana) as a result of a series of compre- 
hensive tests at the Indianapolis motor 
speedway conducted by the contest 
board of the American Automobile As- 
sociation. Thirteen stock cars repre- 
senting a cross-section of the 1931 auto- 
mobile list, were used in the 9000-mile 
test. 

After a 2000-mile run, two tests were 
made at 30 miles an hour and five at 55 
miles an hour. During the entire test 
600,000 separate observations were 
made. 

Cars using one quart of oil per 1000 
miles at 30 miles per hour consumed 
6.9 quarts per 1000 miles at 55 miles 
per hour. The test also afforded a di- 
rect comparison between medium, heavy 
and special heavy grades. As a result 
of the test it was established that con- 





sumption of oil can be reduced one- 
third by use of heavy, summer grades 
in places of light winter oils; but this 
saving in oil is accomplished at the ex- 
pense of gasoline mileage, seven per 
cent greater gasoline mileage being ob- 
tained while using the lighter product. 

The American Automobile Associa- 
tion verified the company’s contention 
that prediluted oils do not thin out in 
the crankcase, and also verified the 
company’s contention that ethylized 
gasoline prevents detonation in the en- 
gine—none of the engines showed any 
evidence of a knock. 

The outstanding finding as a result 
of the test was the fact that good lubri- 
cation is insurance against wear even 
under extreme and difficult conditions. 

The 13 cars used in the test are to 
tour the north central states this sum- 
mer to make further tests of lubrica- 
tion and fuel consumption under actual 
road conditions. 


Texas Pacific 
Dewaxing Patent 


oo Pacific Coal & Oil Company 
has been issued a basic patent by 
the United States Patent Office in the 
dewaxing of paraffin base lubricants. 
This development follows seven years 
of research and commercial work at the 
company’s Fort Worth laboratories and 
refinery under the direction of Dr. E. 
R. Lederer, vice president in charge of 
manufacture. The first commercial pro- 
duction of unblended zero hour cold 
test motor lubricants was announced in 
1927 and the products were first marketed 
in September of that year. The company 
has been generally recognized as one 
of the pioneers in this field for the de- 
velopment and perfection of low cold 
test lubricants. Further development 
work is now in progress. 


Viscosity 


Standards 


MERICAN Petroleum Institute has 

announced the publication of a new 
report on cooperative testing of stand- 
ard oils for viscosity by the Saybolt 
Universal viscosimeter during 1929 and 
1930. The report is contained in a 15- 
page booklet presenting results of con- 
tinued work begun in 1922 and brings 
up to date the earlier report of the 
Institute’s Division of Refining com- 
mittee on viscosity standards published 
in 1926. 








JUNE, 193 





New Jersey Standard 
Developing By-Products 


r the annual report to stockholders 
W. C. Teagle, president, Standard 
Oil Company of New Jersey, indicates 
that the company is definitely planning 
additional reserach and development of 
by-products and new products tending 
to the use of petroleum and its prod- 
ucts in a greater number of profitable 
channels. Past endeavors along such 
lines have brought into being the 
Standard Development Company, par- 
tial ownership of Ethyl Gasoline Cor- 
poration, Stanco Corporation (Nujol, 
Flit, Mistol, etc.); the acquisition of 
Daggett and Ramsdell, originators of 
cold cream and manufacturers of med- 
icinal and toilet preparations, the for- 
mation of Standard-I. G. Company (hy- 
drogenation), and partial ownership of 
Universal Oil Products Company. 

The annual report states, “In re- 
search, studies looking to improvement 
in existing products and the develop- 
ment of new products, particularly from 
refinery residues and the relatively low 
value fractstons of the crude oil, are 
going forward. 

“While gasoline, lubricating oils, as- 
phalts, kerosene, gas, and fuel oils, etc, 
will continue to be the major products, 
related lines of merchandise, specialties 
and other products from crude oil and 
natural gas should, through research 
activities, assume increasing impor- 
tance. Such correlated diversification 
should promote stabilization and growth 
of the company’s business.” 

For protection permitting exploita- 
tion of new products, processes, and 
apparatus being constantly developed 
by the research laboratories the com- 
pany filed 163 United States patent ap- 
plications and 190 foreign applications 


in 1930. 


“Ethyl” Ingredients 
From Sea Water 


ECAUSE Ethyl Gasoline Corpora 

tion (subsidiary of General Motors 
Corporation and Standard Oil Company 
of New Jersey) is the largest consumer 
of bromides in the world, this company 
has made arrangement with Dow Chen 
ical Company to construct and equip 
an experimental plant for the extrac 
tion of bromine from ocean _ watet. 
Contingent upon the success of the & 
perimental plant the two companies wil 
form a subsidiary and construct a plant 
for commercial production of bromi 
on a large scale. Bromine appears ™ 
Ethyl fluid as Ethylene dibromide am! 
the popularity of Ethyl gasoline has 
greatly increased the demand for bre 
mides. 
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INVESTIGATE POWER COSTS 








Bailey Meters Installed In a Large Mid-West Refinery 


Alert to every improvement possible in 
refinery operation, Engineers endeavor to 
cut production costs to the bone. Yet num- 
hers of these Engineers are missing great 
money saving possibilities by blindly passing 
the power house door. In here, thousands of 
dollars may be wasted annually because the 


firemen have no boiler operating guides. 


With Bailey Boiler Meters to guide them, 
the operators find it easy to increase boiler 
efficiency and capacity. Indications and 
records of Steam Flow, Air Flow, and Flue 


Gas Temperature show existing boiler con- 


ditions at a glance. They tell what adjust- 
ments to make in order to obtain best, 
efficiency from the steam generating equip- 


ment. 


Costly and unexpected shut-downs are fre- 
quently avoided through warnings given by 
abnormal readings. Increased boiler capaci- 
ty postpones, and sometimes eliminates, the 


necessity for enlarging the power plant. 


In the interest of lower power costs for 
your refinery, it will pay you to learn more 


about Bailey Boiler Meters. 


WRITE FOR BULLETIN NO. 44 


1043 IVANHOE ROAD 





CLEVELAND , OHIOe 
‘ x ~ Bailey Meter Company Limited, Montreal,Quebec > yr yr 
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Vice President of 
Louisiana Standard 


H. HEWETSON, who has been 

* vice-president of Colonial Beacon 

Oil Company, Boston, Massachusetts, 

has been elected vice-president in 

charge of manufacturing for Standard 

Oil Company of Louisiana, a subsidi- 

ary of Standard Oil Company of New 
Jersey. 

J. C. Hilton was elected president of 
Standard Oil Company of Louisiana, 
succeeding D. R. Weller, who was 
made chairman of the board. J. E. Ske- 
han, formerly with the parent com- 
pany, was elected vice-president in 
charge of sales, succeeding C. O. 


Scholder. C. I. Fiero, formerly in 
charge of manufacture, and C. O. 
Scholder, continue as directors and 


with Messrs. Hewetson, Skehan, W. L. 
Straton and L. Link, constitute the 
newly formed operating committee. A. 
K. Gordon was re-elected vice-presi- 
dent and treasurer and J. A. Bochtold, 
vice-president and secretary. T. H. Tay- 
lor and J. V. Gresham were elected to 
the board of directors. 

Mr. Hewettson, who will have charge 
of the 80,000-barrel capacity Baton 
Rouge refinery, will be remembered in 
Louisiana as being in charge of re- 
finery operations for the Louisiana Oil 
Refining Corporation in 1925. He lett 
that company to join Colonial Beacon 
Oil Company. His connection with 
Standard Oil Company of New Jersey 
dates back to 1920 where he was em- 
ployed in the development department 
at Elizabeth, New Jersey. 


Wilson Made Director 
Of Indiana Standard 


ROBERT E. WILSON, assistant to 

the vice-president in charge of 
manufacturing, and since 1930 charged 
with the general supervision of all of 
the company’s research laboratories, 
has been elected a director of Standard 
Oil Company (Indiana). Mr. Wilson 
is the third man of chemical training 
to be elected to the board, the other 
two being R. E. Humphreys, vice-pres- 
ident in charge of manufacturing, and 
Gentry Cash, general manager of man- 
ufacturing. 

Mr. Wilson graduated from Massa- 
chusetts Institute of Technology, 1916, 
and after holding research positions 
with General Electric Company’ and 
Bureau of Mines, and a major in the 


Chemical Warfare Service, returned to 
his school as associate professor of 
chemical engineering. In 1922 he went 
with Standard Oil Company (Indiana), 
where for several years he directed and 
developed the company’s chemical en- 
gineering research. He is a director of 
the American Chemical Society and of 
the American Institute of Chemical En- 
gineers, 


“Canal Wrench” to 


Superintendent 


ROM the hot end of a canal wrench 

to plant superintendent for Iowa 
Park Producing & Refining Company 
was accomplished by dint of intensive 
study and finding out what makes the 
wheels go round. J. C. Hester did that 
trick, while perhaps a lot of the other 
fellows were making whoopee around 
the country. Getting on the payroll of 
the company in 1922, he has done about 
every kind of a job at that plant that 
could be found for a man to do. Clean- 
ing out the shell stills, digging ditches, 
firing boilers and running stills. About 
two years ago the management saw 
that he had a motto about like “ad 
astra per aspera” but with his feet on 
the ground. The job of running the 
plant was open for some likely fellow, 
and Hester was the man with the ac- 
quired equipment to handle it. He is 
not exactly like Topsy who “jest 
growed”; his growth was the result of 
study and application. 








J. C. HESTER 
Got ready for it 
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Wadsworth Leaves 
Phillips 
M. WADSWORTH has resigned 


* as superintendent of refineries for 
the Phillips Petroleum Company and 
has joined the staff of Foster Wheeler 
Corporation, New York. Mr. Wads- 
worth entered the refining industry in 
1910 with the Associated Oil Company, 
Los Angeles. In 1914 he went with the 
Shell Company of California as super- 
intendent of construction. Later he was 
with the Bureau of Mines for three 
years, and later was state fuel engineer 
for the fuel administration during the 
world war. In 1919 he joined the Cities 
Service group of companies as con- 
struction superintendent and _ shortly 
thereafter was made general superin- 
tendent of refineries for Empire Re- 
fineries, Inc. Going later to the Pierce 
Petroleum Corporation he was _ in 
charge of the Sand Springs, Oklahoma, 
refinery, and from there went with the 
Independent Oil & Gas Company, 
which later merged with Phillips Pe- 
troleum Company. 


Alfred Fisher Joins 
Universal Staff 


LFRED FISHER, London and 

New York, has joined the staff of 
Universal Oil Products Company to en- 
gage in various phases of research and 
development work. For several years 
Mr. Fisher has specialized in develop- 
ment work in connection with oil pro- 
duction from coal, carbonization at 
high and low temperature, and gas pro- 
duction. During the past five years he 
has been consulting in New York and 
London and for some time has been 
giving part of his time to Universal Oil 
Products Company. He is a member of 
the Institute of Chemistry of Grgat 
3ritain, the American Chemical So 
ciety, the American Institute of Mining 
and Metallurgical Engineers, and other 
scientific societies. 


M. I. T. Students Enter 
Petroleum Industry 


LBERT H. WEHE has accepted 2 

position with the Hydro Engineer 
ing and Chemical Company of Eliza 
beth, New Jersey. Albert L. Eigenbrot 
has joined the staff of M. W. Kellogs 
Company, manufacturers of refinery 
and power plant equipment, Jersey 
City, New Jersey. David M. Gordon 
has entered the South American service 
of the Standard Oil Company of New 
Jersey. All are recent graduates of the 
course in Fuel and Gas Engineering # 
the Massachusetts Institute of Tech 
nology. 
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Greater steam output at lowered fuel costs 


... an urgent necessity in the refinery today 





AVING of capital in refinery equipment and operation—getting 
more from every invested dollar, as is done in large modern Generating steam in refineries calls 
public utility generating stations—will be the watchword during See thn nena efficiency ond economy 
the coming period. : , 
as in central stations. 


Refinery owners who expect to get and stay on top in the ever 


tightening battle of competition cannot afford the ordinary exces- The following outstanding ins srg 


sive waste heat losses from their boilers, cracking stills, steam stations—representing the best of 
stills, reheat stills, ete. Modern practice—are all Ljungstrom- 
3 é : ; : Preheater-equipped. 
The Power stations listed at the right consider Ljungstrom Air 
Preheaters a necessary part of their economy and efficiency pro- HUMTEGY oS ee ee ee 160,000 kw. 
grams. Refineries, ordinarily operated with even greater waste heat Buffalo General Electric Co. 


losses, can profit to even greater extent from waste heat recovery 


i HARDING STREET ... 2.0.6 iiiiace 73,500 kw. 
for these very good reasons: 


Indianapolis Power & Light Co. 


BARNET AR BAVGE 8 iio ison Fes ies 63,000 kw. 
Eastern New Jersey Power Co. 
1. High stack temperatures and large gas quantities from high ratings 


and large furnaces afford great opportunity for profitable heat re- ATKINSON 2 oe uceescsctceeeweges 60,000 kw. 
covery. Georgia Power Co. 

2. Injecting recovered heat into the furnace not only saves and relieves Dae SO oon core ae 35,000 kw. 
the fuel-burning equipment of handling the equivalent raw fuel, but Oklahoma Gas & Electric Co. 
through the furnace temperature increase, quicker and more com- 
plete combustion, and quicker steam liberation or distillation permits LINCOLN BEERBOWER ........... 30,000 kw. 
given work to be done by smaller boilers or stills and furnaces. Oklahoma Gas & Electric Co. 


3. High (70 per cent) heat recovery of the Ljungstrom Preheater is ob- 
tained at such low cost that the entire preheater installation invest- 
ment is repaid within one or two years, and thereafter the preheater 


TAN 26-2 ein wroanes enim 25,000 kw. 
City of Tacoma 


at negligible operating expense, does the extra work of more boiler ee ie, ee Re es? Sn Mrcret 25.000 kw. 
or still and furnace, but without their fixed, fuel and operating Dallas Power & Light Co. 
charges. 

4. The Ljungstrom Preheater is well standardized and its performance well PASADENA . ........---+-+++++5:: 25,000 kw. 


City of Pasadena 


proven in refineries from coast to coast. Substantial annual net cash 
gain from its installation is certain, and is guaranteed: 











The Ljungstrom is the universally used preheater, built in six coun- 
tries and marketed by worldwide selling organizations. Over 800,000 
boiler hp., containing over 12,250,000 sq. ft. of heating surface (A. 
S. M. E. rating) in service in the U. S. A. 

















Let our Engineers co-operate in your new design or remodel- 
ing, subinit operating data and give you proof that our 
guarantees are more than met. 


The Air Preheater Corporation, 40 E. 34th St., New York 
Works: Wellsville, N. Y.; Agents in 


Boston, Buffalo, Chicago, St. Louis, Charlotte, Detroit, Philadelphia, Cleveland, Indian- 

apolis, Minneapolis, New Orleans, Pittsburgh, Cincinnati, San Francisco, Tacoma, 

Kansas City, Houston, Fort Worth, Denver, Salt Lake City, Los Angeles, Portland, 
Seattle, Spokane. Canada: Lammers & Maase, Ltd., Montreal and Vancouver. 


runostrom 
ate 8 PREHEATER 


Rec. U.S. Par. Orr. 
CONTINUOUS REGENERATIVE COUNTERFLOW 


Type CHNX Ljungstrom Horizontal Air Preheater 
* maximum initial flue gas temperature of 1800 
deg. Fahr. Built of high-chrome-nickel steel through- 
out. Also furnished with integral forced draft and 
induced draft fans. 
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Cc. C. WOODSON 


Clean and neat plant 


Makes Unusual 
Product 


C. WOODSON, superintendent of 

* the Kelleyville Gasoline plant of 
Devonian Oil Company, has one of the 
cleanest and neatest plants—and it is 
good for sore eyes to look at his flow- 


ers and fresh paint. But go under the 
skin of the good looks and the opera- 
tion looks just as good. 


His raw material passes through un- 
der field and compressor pressure from 
Oklahoma Natural Gas Company’s 
main line to Tulsa, and it is pretty dry 
to begin with, but when C. C. gets 
through with it “there ain’t no core.” 
The propane and iso-butane is frac- 
tionated out of his finished material, 
but with about 45 per cent of butane, 
his gasoline has a gravity of 94.5 de- 
grees A.P.I., with 82 per cent off at 
140 degrees, and the recovery goes 
above 93, with an end point of only 
240; this from an absorption gasoline 
plant. 


Texas Company 
Changes 
OLLOWING the transfer of J. S. 


Worden, formerly in charge of The 
Texas Company’s Houston ship chan- 
nel refinery to Lawrenceville, Illinois, 
where he is superintendent of the plant 
there of Indian Refining Company, G. 
T. Stevens was transferred from the 
Amarillo, Texas, refinery, where he was 
works superintendent, to the Houston 
refinery where he is superintendent. 


S. W. Darling, formerly assistant 
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superintendent of The Texas Company 
Gates plant, near Dallas, Texas, has 
been sent to the company’s Casper, 
Wyoming, refinery to work in the same 
capacity. 


E. A. Zust has replaced Leonard Lee 
as chief engineer at the company’s 
Houston ship channel refinery, being 
transferred from the New York office, 
Mr. Lee was transferred to the Proyi- 
dence, Rhode Island, terminal. 

4 


Pew — 


Herington Opens 
Consulting Office 
€ F. HERINGTON, consulting en- 


gineer, who for many years has 
specialized in pulverized coal and coke 
plants, has opened offices in New York, 
where he will continue to design, fur- 
nish and erect pulverized coal and coke 
plants, coal handling equipment and 
pneumatic transport systems for con- 
veying pulverized coal, oil refinery con- 
tact clays, fuller’s earth, and other me- 
chanical equipment. Mr. Herington for 
the past nine years has been in charge 
of sales, engineering and erection of 
pulverized coal plants for Heyl and 
Patterson, Inc., of Pittsburgh. His new 
offices are at 1440 Broadway, New 
York. 





COILS 


Los Angeles 








Corrosive Resisting 








Many of the Nation’s Leading Concerns Now Specify Stainless 
Steel Units to Be Fabricated by Welding 


We are producing satisfactory welded alloy units for leaders such as the following: 


Oil Companies—Texas, Gulf, Standard Oil, Imperial Oil. 
Steel Companies—Allegheny, Republic, Crucible, Carnégie. 

Fabricating Companies—Midvale, Blaw-Knox, Koppers, Petroleum Iron Works. 
Paper Companies—lInternational, Nashwaak, Castanea, Mead Corporation. 
Miscellaneous—Heinz Co., Celanese, Aluminum Co., Michigan Alkali. 


Let us figure with your engineers to produce the best design and most economical alloy products 
for resistance to corrosion in your plant. 


Stainless 


PIPING BENDS 


ALLOY WELDING & MANUFACTURING COMPANY, Pittsburgh, Pa. 


Kansas City, Mo. 


Bubble cap trays of welded stainless steel 


New York 


Heat Resisting 
TANKS 


Philadelphia 
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FOR MONTH AFTER MONTH AND 
YEAR AFTER YEAR SERVICE 


The TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD, CONN. 
Steam Turbines - Gears - Shaft Couplings 


The Terry Wheel Turbine employs a one-piece 
steel rotor. The semi-circular buckets or pockets 


are milled from the solid metal. 


End play can do no damage as the side clearance 
is very large (one inch or more). There is no 
end thrust since the steam enters and leaves 
the wheel in a direction at right angles to the 


rotor shaft. 





The operating records of the thirteen thousand Terry 
Turbines now in service show that they are highly depend- 


able and durable machines. 
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Figure 3 
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MEC 


LVES« 


REVOLUTIONIZE 
PUMP 
PERFORMANCE 


Careful study of these _ illustrations 
will disclose the superiority of Calmec 
Valves. 

Ball and Seat Type — standard in 
pumps of all types for years, proved be- 
yond question. 

Constructed of special metal—devel- 
oped by our metallurgical department to 
meet all conditions — valve and seat 
ground to precision fit. 

Fig. 1. The Calmec Valve, a perfect 
sphere in design yet actually but one- 
third of a sphere—cored to perfect bal- 
ance, eliminating weight and giving long- 
er life to the seat. 

Fig. 2. Calmec Valve Seat: elimina- 
tion of ribs and hub permits unobstruct- 
ed flow, gives 30% to 40% greater vol- 
ume, and minimizes friction and back 
pressure. 

Fig. 3. Calmec Valve seats perfectly 
in any position. Continuous oscillation 
permits valve to find new seat at each 
stroke, constantly lapping itself in, actu- 
ally improving with use, while the evenly 
distributed wear results in longer life. 
Calmec performance and long life will astound you, 


yet authentic records are convincing. Let us show 
you some of these records. 





CALME C 


MANUFACTURING CO., LTD. 
General Offices and Plant 
5817 Riverside Drive at Slauson Ave., 
Los Angeles, California, U. S. A. 











If your problem 


is one of 
Vacuum 


consult 


C. H. Wheeler Mfg. 


Company 
19th St. Lehigh & Sedgley Ave. 
PHILADELPHIA, PA. 
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Wetherill Medal to 
The Late T. T. Gray 


HE John Price Wetherill model of 

the Franklin Institute, Philadel- 
phia, was awarded to the late T. T, 
Gray, president of the Gray Process 
Company, Newark, New Jersey. Mr. 
Gray died April 27. The Franklin Instj- 
tute, in making the award made the an- 
nouncement that it was given in con- 
sideration of his pioneer work in the 
application of a catalytic process to the 
refining of gasoline. Mr. Gray and as- 
sociates developed the Gray vapor phase 
process for gasoline treatment. A. M. 
Gray, a brother, represented the family 
in accepting the medal. 


Van Der Woude President 


_ Shell Petroleum Corporation 


G. A. VAN DER WOUDE has 
Sbeen appointed president of Shell 

Pp feum Corporation to succeed U. 
de B. Daly, who resigned Aprill 11, ac- 
cording to an announcement made May 
19. Mr. Van Der Woude has been con- 
nected with the Dutch-Shell 
group in various capacities for about 


Royal 


25 years. The earlier years of his em- 
ployment with the company were spent 
as local manager at Shanghai for Asi- 
atic Petroleum Company, later spend- 
ing a part of his time in the United 
States. 
has been stationed in Mexico and The 


Hague, Holland. 


During the past few years he 


Charge of 
New Plant 


H. KINNAIRD, formerly super- 

* intendent of Continental Oil 
Company’s refinery at Artesia, New 
Mexico, has been transferred to the 
Albuquerque. 
The company took over the old Gilli- 


company’s refinery at 
land refinery at Albuquerque several 
months ago. 


Winsett Goes 
To Del Rio 


D L. WINSETT, formerly chief 
*chemist at Marathon Oil Com- 
pany’s Boynton, Oklahoma, refinery 
has been transferred to Del Rio, Texas, 
and is now superintendent of that plant. 
J. R. Barrott, superintendent of the 
Boynton plant, who was temporarily in 
charge at Del Rio during the recondr- 
tioning period, is now back on his old 
job at Boynton. 
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VY PLANT ACTIVITIES V 


Y NEW PLANTS YV 


URING the past month over a 

dozen small skimming plants were 
announced and construction started in 
several refining districts, notably Okla- 
homa and Texas, which are designed to 
take care of so-called “stripper” crude. 
A similar number of small plants, 
ranging from 100 to 1000 barrels daily 
capacity figured in the news of the pre- 
vious month. 

Expansion of existing refining fa- 
cilities continues both in the United 
States and in Canada, with many refin- 
technical processes 
and reporting doubling of crude run- 
East Texas refineries 
have been slow to reach completion 
stage and but three plants are operat- 
ing, one of which is now expanding 


eries improving 


ning capacity. 


its facilities. 

Several expansion projects are re- 
ported complete or near completion 
this month and five building plants 
are reported as entering the operating 
list. Current developments point to 
continued replacement of obsolete on 
inefficient processing equipment 
throughout the refinery industry. De- 
tails of activities recently reported are 


presented in the following new notes. 


Vacuum Oil Company will build a 
refinery at Harve, France, at an esti- 
mated cost of two to four million dol- 
lars. Work will be done by day labor 
contracts with equip- 
ment let to Foster-Wheeler Corpora- 
tion, according to 


and separate 
recent report in 
Chemical & Metallurgical Engineering. 


Union Socialist Soviet Russia, 
through Amtorg Corporation, New 
York City, has awarded contract for 
Petroleum refining equipment in cor- 
nection with a new plant in the Cas- 
pian Sea district to Alco Products, 
Inc, subsidiary of American Locomo- 
tive Company. Estimated cost $1,250,- 
000, 


Quaker Maid Oil and Refining Com- 
pany is building a small refinery at 
Los Angeles to make lubricants from 
heavy oil produced at Terra Bella. A 
new process will be used to handle the 
emulsion which can not be broken up 
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by ordinary dehydrating methods. 
Two stills with a capacity of 60 barrels 
per day have been built and two more 
will be erected. B. G. Doak and H. H. 
Moreton will operate the plant at 
Fifty-Fourth and Santa Fe Avenues. 
The installation was designed by Doak 
to reclaim crank case oil, but Terra 
Bella emulsion offers wider possibili- 
ties. 


Pure Oil Company at its Nederland, 
(Smith’s Bluff) 
rapidly completing construction of a 


Texas, refinery, is 


new absorption type gasoline recovery 
At the 
Marcus Hook plant con- 


plant and a new rerun unit. 
company’s 
struction is about completed on a new 
type 
cooling tower. 


absorption recovery plant and 
Both installations are 
being erected by Foster Wheeler Cor- 


poration. 


Crosbie & Moran, Inc., are reported 
to be constructing an absorption type 
natural gasoline extraction plant near 
Kilgore, Texas, in the new East Texas 
producing district. Average gasoline 
content of gas contracted for is re- 
ported at two gallons per thousand 


feet. 


The Associated Refineries, Ltd., with 
a refinery located at Saskatoon, Al- 
berta, Canada, plans to add facilities 
and equipment for the manufacture of 
grease and compounded oils. 


Master Petroleum Company began 
construction May 21, of its Waco, 
The 1000-bar- 
rel plant results from the organization 


Texas, skimming plant. 


of the company by local business men. 
Officials of the company are S. J. T. 
Smith, president, R. V. McClain, vice- 
Floyd Casey, 


president; secretary- 


treasurer. 


Norgold Refining Company, located 
a short distance west of Olney, Archer 
County, Texas, is to be placed in op- 
eration soon, according to Norman 
Goldsmith, owner, resident of Olney. 
This skimming plant is rated at 800 


barrels daily capacity. 
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Montana Producing and Refining 
Company is reported negotiating for 
site and materials for the construction 
of a refinery near Opal, Wyoming, in 
the LaBarge field. The company states 
it has made options on sufficient pro- 
duction to assure Construction of the 
plant. C. L. Smith, of Denver, Colo., 
is president. of the new company. 


W. E. Sawyer and associates, of 
Boliver, New York, are reported plan- 
ning the construction of a modern re- 
finery with a daily capacity of 1500 to 
2500 barrels. A site has been acquired 
on the right-of-way of the P. S. & N. 
Railroad near the town. 


Independent Refining Company is 
planning erection of a skimming plant 
at Mineola, Wood County, Texas, near 
the East Texas producing area. The 
announcement states the plant will 
have a capacity of 1000 barrels daily, 
and will be located along the Texas 
Pacific Railroad. 


Ewmo Oil Corporation, Abilene, 
Texas, has started work on a 1000 bar- 
rel skimming plant at Hawley, a few 
miles north of Abilene. The company 
was organized by E. W. Moutray, inde- 
pendent oil operator with production 
in the Hawley, Jones County field. J. 
P. Bohannon of Abilene has been se- 
lected as manager and sales manager 
for the refinery. 


Panhandle Refining Company, Wich- 
ita Falls, Texas, is reported to be plan- 
ning erection of a small topping plant 
near Graham, Texas. 


V EXPANSION YV 


Arro Oil & Refining Company, at its 
West Lewistown, Montana, refinery is 
enlarging its Dubbs process cracking 
unit through the installation of a large 
reaction chamber and redesigning the 
furnace. This unit is the first crack- 
ing still to be erected in a Montana 
refinery and has seen several years 
service. 


The Conrad Refining Company, Con- 
rad, Montana, is enlarging its skim- 
ming plant, doubling capacity from 750 
to 1500 barrels per day. Crude is ob- 
tained from the Pondera field. 
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PREDETERMINED SUCCESS 


cae 


These two LINERS for 
heavy pressure vessels are 
34” dia. and to within 
4” straightness in their 
40’ length. They are I. 
W.A. welded of 4” 18-8 
alloy plate—specified to 
withstand the corrosive ac- 
tion of sour crude at a 
prominent refinery. 


On work of this kind 
nozzles can be lined like 


‘the vessel itself. 
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L WELDED ALLOYS, Inc. 


8 Lister Avenue 







a 2 ee WELDED With 1.W.A TECHNIQUE 

















WELD AS ENDURING AS THE PLATE ITSELF 


“TECHNIQUE éeverything 


in welding the stainless alloys. Ours is exclusively 
our own. We produce welds in any of the high- 
chrome, high-nickel alloys WITHOUT CARBON 
PRECIPITATION — and without heat treating. 


lf the record of work done is insufficient evidence, 





we will be glad to demonstrate via test samples of 
the material you are specifying on an order now 


pending. 
Let us cooperate with your engineers in 
creating heat- and _ corrosion-resistant 
equipment of proper alloy and most 
economical design. 


Newark, New Jersey 
New York Office: Room 3503—225 Broadway 

Canadian Representative: Wood Industries Supply Co., 

Royal Bank Bldg., Montreal 








The Spiral Motion Is the Trick 





B. MIFFLIN HOOD CO., DAISY, TENN. 


That’s why Hood’s Chemico Spiral 
Packing Rings have been selected by so 
many engineers. The center hole pre- 
vents choking and clogging. 


Made of acid-resisting shale—practi- 
cally indestructible. 


Used by all big producers because of 
the intensive movements. 


Samples on request 
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Canadian Oil Refineries, Ltd., is en. 
larging capacity through the addition of 
new distillation equipment, tankage ang 
other facilities at its Petrolia, Ontario, 
refinery. C. A. Hale is superintendent 
of the plant. 


East Texas Refining Company is en- 
larging its Longview, Texas, refinery 
to 10,000 barrels daily capacity. This 
recently completed plant was originally 
designed for 6000 barrels through-put 
daily. The same company has com- 
pleted and is operating a 6000-barrel 
plant at Henderson, Texas. F. W. Bur- 
ford is president of the company, with 
headquarters in Dallas, Texas. 


British-American Oil Company has 
announced that its Montreal, Quebec, 
refinery is ahead of construction sched- 
ule and. that the equipment should be- 
gin operations in August. The plant 
is rated at 12,000 barrels daily capacity. 
Crude will be supplied by tanker from 
Gulf of Mexico ports. The new plant 
is to supply requirements of eastern 
Ontario, Quebec and the Maritime 
provinces. 


Associated Oil Company announces 
that work on a new 10,000-barrel Tube 
and Tank cracking unit at its Avon, 
California, refinery is progressing rap- 
idly and that operations should start 
some time this. month. This will - be 
the largest single unit of its kind in 
the world. Rapid progress is also be- 
ing made in the erection of tanks, 
treating plant, power plant, re-run stills 
and other auxiliary equipment. The 
improvements involve the expenditure 


of about $2,000,000. 


Distillazoine Italiana Combustibles, 
S. A., Venice, Italy, has let contract 
to Arthur G. McKee Company for re- 
finery processing equipment designed 
for increasing efficiency and enlarging 
capacity of the refinery. 





OPERATING 





Arrow Refining Company on May 
28 began operating its 2500-barrel re- 
finery at Overton, Texas, and is mak- 
ing shipments of refined products over 
the International-Great Northern rail- 
road. Its crude requirements are SUP 
plied from the Joiner field through the 
six-inch pipe line of Central Pipe Line 
Company, Fort Worth, an. affiliated 
concern. 

Shipments from the above refinery 
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Outstanding in 
Efficiency... Leading 


the Field in Sales 


VER since Marley cooling products first were manu- 

factured their use has continually increased—a grad- 
ual, steady, healthy growth—until today Marley - products 
lead the field in volume of sales. 


: More Marley spray nozzles now are being sold for 
Large Marjey spray deck tower with a 4 
the louvred  louvre—widely used in water cooling purposes than any other kind. Annually 

the & ee Marley spray ponds, cooling towers and other cooling 
equipment of more than a half million G.P.M. capacity 


go into service. 


Only one thing can be responsible for such a record— 
outstanding cooling efficiency. 


Let us show you what this efficiency means to you in 
dollars and cents. Write today for information on Marley 
spray nozzles, spray towers, spray deck towers, spray-ponds 
and accessories. 


THE MARLEY CO. 


Exterior view Marley 1737 WALNUT KANSAS CITY, MO. 


Type F Marley spray tower, capacity patented spray nozzle Manufacturers of a complete line of water cooling equipment. 
15 to 100 G.P.M.. noted for light that operates efficiently p 0 equip 


weight, simplicity of construction and under low pressures. Representatives in Principal Cities 
unusual efficiency. 

















LIQUID LEVEL CONTROL 


S&J Liquid Level Controls are 
keeping pace with the modern 
methods found in Refineries of to- 
day in all parts of the world. KA2 
Steel is used where necessary to as- 
sure continued uninterrupted serv- 
ice. Positive throttling action is 
had through the improved super- 
sensitive differential type air valve. 
Are especially adapted to interface 
conditions, and hot oil, tempera- 
tures of 900° Fahr., and pressures 
up to 1000 pounds or are equally 
satisfactory for vacuum conditions. 
Higher pressures will be designed 
on order. 


Bulletin No. 50A_ describes 
the latest improvements in 
Controls, Diaphragm Valves, 
etc., will be sent upon re- 
quest. 


BERKELEY, CALIFORNIA 
New York Denver Tulsa LosAngeles Seattle Houston 
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*“SOLVAY” Trade Mark 
Reg. U. S. Pat. Off. 
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W. N. BEST CORPORATION 


Engineers and Manufacturers Since 1890 


295 Fifth Avenue, New York City 


W.N. BEST Oil Burners 


are 


dependable, efficient, economical, 
non-clogging atomizers of fuel oils, 
tars, acid sludges and still bottoms. 


Write for catalogs. 
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and from the plants of East Texas Ke- 
fining Company and Beacon Oil & Re. 
fining Company, located between Oy- 
erton and Henderson on the Interna- 
tional-Great Northern railroad, now 
average around 30 tank cars daily. Each 
of the latter shipped out approximately 
350 cars of refined products during 
May. East Texas Refining Company 
is also operating a plant east of Long- 
view, and is making shipments from it 
over the Santa Fe railroad. 


Taylor Refining Company has start- 
ed running crude at its recently com- 
pleted 15,000-barrel skimming plant at 
Tyler, Texas. Oil is delivered to the 
plant by Tyler Pipe Line Company, 
The company is also operating a 
6000-barrel plant at Taylor, Texas. G. 
L. Rowsey is president of the com- 
pany. MacKennedy is district engi- 
neer, J. L. Bryan is refinery superin- 
dent and B. H. Perkinson, chief engl- 
neer. Joiner and Kilgore crude is be- 
ing processed. 


Dale Oil & Refining Company, after 
shutting down its Electra, Texas, re- 
finery for a short time to make repairs 
and certain improvements, resumed 
operation at former schedules, May 235. 


Vulcan Refining Company has made 
the first test run at its new refinery 
on East Twenty-Sixth Street, Los An- 
geles. The plant has a capacity of 1700 
barrels per day, but two more units 
will be added this year. The chief prod- 
ucts will be anti-knock gasoline, Diesel 
oil and road oil. A feature will be the 
rerunning of the fuel oil to obtain 
Diesel and road oil. The _ process 
claims to be original, employing 6 
per cent convection and 40 per cent 
radiant heat to reduce fuel consump- 
tion. 


Caminol Company is now operating 
the El Camino refinery, near Santa Fe 
Springs, under terms of a lease and 
will handle production of Star Pe 
troleuam Company, Twin Bell Syndi- 
cates and other operators. El Camino 
Refining Company continues to act as 
distributor of the refined products, the 
producers to share on a recovery basis. 
C. B. Colby is president of Caminol 
Company and R. E. Hines is vice 
president and general manager. 


Altitude Petroleum Company has ' 
sumed operating the recently acquired 
refinery at Chanute, Kansas, formerly 
owner by Peerless Oil and Refining 
Company. Reports state part of the 
plant will be rebuilt. 
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rna- . . 
om MepPaeNsamad «nd Side Angular Types 
tely 
ring “A ° 
= MIXERS for Fixed Installations ! 
ng- : 
n it , 

MEXING filtering mediums, and washing of oils thoroughly, 

quickly and economically is an important process in the mak- 
; ing of your product! That is why LIGHTNIN mixers become daily 
asks bd 4 ee more important to you and your field. The “double action” illus- 
om- a ae x AY trated here is the reason for LIGHTNIN thoroughness; LIGHTNIN 
t at : Aa\ i} speed; LIGHTNIN economy in time and labor saving. And there 
the SAD is a LIGHTNIN with just the size ... power ... and capacity you 
aN, Hh} require. 

any. AN) 
a sa j Hd \ wasen fl ress iy 
G Sa |!) Pe LIGHTNIN AGITATORS 
om- Pe . he 
wes ‘eg! \ eed for tanks of any size or shape... 
rin- y \ open or closed. Explosion proof 
ngl- a ; motors if required. 
De- 


Write for details. 


A 15 HP. fixed unit installed on a 
30,000 gallon tank. 


iter MIXING EQUIPMENT CO., INC. 

















5 H.P. Port- 
re- Originators and Largest Manufacturers of Portable Electric Mixers able Type 
airs 1040 GARSON AVENUE, 229 East 38th St., Model M 
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2 ts About Firebrick Joints { 
™ | Facts About Firebrick Joints 
: ” 
a Fourteen years ago we strongly urged the Select the brick best suited to your needs, 
use of a thin cement joint for firebrick con- bond them with HYTEMPITE and you make : 
the struction in place of the thick fire clay joint certain the best refractory service. % yy 
tain which was then the general practice. HYTEMPITE joints do not erode as there’s : 
cess Soden ds ln te 1 practically no joint—just a brick to brick sur- LE] Shows thin joint obtained |_| 
60 ay the thin joint is generally recom- face throughout the structure—No Shrinkage wa SAC ES 
S mended by firebrick masons and firebrick __Ng Cracks—No Leakage. oo «4 iy tae 
& manufacturers as they now produce high RB ye ; ; she 
mp- quality brick and tile that are true to size ee oe jhe ot eee an Went ~ 
and shape. of brick makes a thick joint necessary. 
es 
tint , QUIGLEY ASHE BAFFLES 6 
. Fe % ‘ Pm a is pack- n 
and NM fight tontcixerss; for boilers and stills are made of crushed 
Pe EWG weight.’ 's00 16£ Old firebrick bonded with Hytempite. This fy 
ndi- ‘a- ibn ‘*% and 100 mixture is either tamped in place againsta F 
no . ° . 
es lattice-work form or “‘shot”’ with the Quig- z 
“the im “ei ley Refractory Gun. They are now in- 
asis. Seas stalled in boilers with a total capacity of | 
ino) ion TEMP over 500,000 B.H.P. n 
vice: 4 ea 
Ask for Folder BR 136. = 
sr QUIGLEY COMPANY. 
ou INDUSTRIAL SPECIALTIES . 
ning -_ 56 West 45th Street, New York ss 
the —_— Distributors with Stock and Service in everyIndustrial Center |ggh_"'<2vite Joints bave great strength 





















GAS BURNERS 


3 Heat Without Flame 
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Burn Rectifying Column Vapors 
and Still Gases 


ee 


WITH A SHORT FLAME 
eo 


Over Six Thousand John Zink. Burners in Use 


JOHN ZINK COMPANY 


1 Oklahoma Natural Gas Building — Phone 4-9838 
} TULSA, OKLAHOMA 









New Low Prices on 


RASCHIG RINGS 


These Ceramic Rings (generally the 1”x1” 
size) are widely used for packing small di- 
ameter towers and for gas scrubbers, vacu- 
um distillation, fractionating and rectifica- 
tion columns, gasoline absorbers, etc. They 
offer the following distinct advantages: — 















. Their light weight and big per- 
centage of free space combined 
with the large contact surface per 
cubic foot, permit the use of con- 
siderably smaller sized towers than 
























EY PE cic a ee bes 4" would otherwise: be the case. 
I aa en ea ei ie a and wig os 0 > 0 0s 1” 

No. of Rings per Cubic Foot....... 1350 , 

Per Cent. of Free Space.......... 73% 2. eee a ee 
Contact Surface per Cubic Foot. . .58 sq. ft. happens with the use of coke or 
Weight per Cubic Foot........... 30 Ibs. quartz. 





These Rings are also available in 114", 
14%", 2” and 3” O. D. sizes,—and are hard 3. 
burned, well vitrified, non-absorbent and in- 
destructible. They will not soften or dis- 
integrate. 





There is a more even distribution 
of gases and liquors and the di- 
rection of flow is changed con- 
stantly. 

















It will pay you to get our prices and samples on your next inquiry. 


THE U. S. STONEWARE COMPANY 


Works (Since 1865): Akron, Ohio 
NEW YORK OFFICE: 48 CHURCH STREET 
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Exeter Refining Company has about 
completed reconditioning its 6500-bar. 
rel refinery at Hynes, California, and 
is practically ready to operate for the 
production of gasoline, engine distillate, 
gas oil and fuel oil, according to W. 
R. Cowan, vice-president and general 
manager of the company. The plant 
was purchased several months ago 
when United States Refining Company 
was sold'to Signal Oil & Gas Company, 
Exeter Refining Company plans to ex- 
pand all departments of its operations 
as conditions justify. Carl J. von Bibra, 
president of the company, is now in 
Germany on a business trip. 


Lawler Refining Company, Long 
Beach, California, under the direction 
of George Lawler, owner, is accepting 
deliveries on a co-operative cost-plus 
refining basis. The present owner pur- 
chased the old Empire refinery some 
time ago and reconditioned and en- 
larged capacity to 4500 barrels per day. 





| CHANGES | 





Butler County Refining Company’s 
refinery at Bruin, Pennsylvania, has 
been sold to H. H. Phillips of Butler, 
Pennsylvania, and sale was approved 
by the federal court at Pittsburgh. The 
price was $218,000 with Phillips mak- 
ing the only offer. The company was 
placed in receivership last January. 


Continental Oil Company has pur- 
chased controlling interest in the Ton- 
kawa Refining Company with a 5000- 
barrel skimming plant at Pyote, Texas. 
This brings the company’s total of re- 
fineries to 12. 


Weowna Refining Company’s plant at 
Winnett, Montana, was purchased last 
month by Eugene Hunt and associates 
of Lewistown, Montana, and the new 
owners report that they will resume 
operations soon. 


Carbon Black Production Corpora 
tion, a subsidiary of Appalachian Pipe 
Line Company, has purchased the 30- 
building carbon black plant located al 
Guthrie, Louisiana, from the New Pro 
cess Carbon Black Company. The deal 
includes oil and gas rights on 600 acres 
of land in the Ouachita Parish, 0 
Monroe, Louisiana gas field, including 
also, five producing gas wells. 
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Bsz W SEAMLESS NIROSTA KA2 















*B & W Seamless NIROSTA KA2 tubes 


were originally installed in a cracking 
unit at this refinery in February 1929. 


In September 1929, after a throughput of 
180,300 barrels, the tubes were removed 
to rebuild the furnace. All tubes were 


salvaged, and are still operating 
satisfactorily. 


(The oil used contains 1.2% sul- 
phur by weight. Gas temperature 
at the hot section is 1450° F. to 





After Throughput of 
180,300 BARRELS 
Tubes are still operating 


satisfactorily! 


1500° F., with the oil varying from 890° F. 
to 905° F.) 


There are today many thousands of 
B&W alloy tubes giving excellent service 
under the severest operating conditions 
in the oil, chemical and other industries 


where high temperatures, high 
pressures and excessive corro- 
sion are encountered. When you 
specify B & W alloy tubes, you 


NIROSTA are specifying a proved product. 


METAL 


THE 


BABCOCK & WILCOX 
TUBE COMPANY 


BEAVER FALLS 


PENNSYLVANIA 
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METAL 
ON BOTH SIDES 





ASBESTOS FILLING 


METALLO REFINERY TYPE 


_, METAL-ASBESTOS 
STYLE 1000 GASKETS 

















Recent shipment of 3,180 Metallo Style 1000 Refinery Type 
Gaskets for Series 30 flanges 


Whether’ you use Dubbs, Cross, Tube and Tank, Jenkins or Lewis 
Cracking Process, you can rely implicity on Metallo Refinery Style 1000 
Gaskets for all tongue and groove, male and female joints, and extra 
heavy flanges. Constructed with double jacket of corrugated Armco Iron, 
Steel, Monel Metal, Aluminum, Copper or Chromium Alloys, with filling 
of Asbestos, it is particularly adapted for any joints on cracking stills 
where pressures are up to 2,000 pounds, and temperatures up to 2,000 
degrees Fahrenheit. 


Write for Prices. 


METALLO GASKET CO. 


NEW BRUNSWICK — NEW JERSEY 
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Carbondale Refrigeration 
<Q for Refiners — 


Compression Refrigerating Machines—Wax Dis- 
tillate Chilling Machines—High Pressure Filter 
Presses—Paraffine Wax Sweaters — Heat 
Exchangers and other Refinery Equipment. _ 


CARBONDALE MACHINE COMPANY, CARBONDALE, PA. 
SALES OFFICES 
New York Los Angeles Buffalo Chicago Pittsburgh Tulsa Kansas City Philadelphia Boston 


Send for a Copy of 
our Wax Plant 
Bulletin 
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Alloil Lubricants, Ltd., Los Angeles, 
has been formed to operate the re. 
finery at Glendale, California, using 4 
process invented by Fred A. Kormann, 
one of the partners in the Industria] 
Research Laboratories, Los Angeles, 
The new company acquires the former 
Alloil Lube Corporation which has 
been operating for several years. The 
companies’ products are solidified lub- 
ricating oils, said to be somewhat sim- 
ilar to the German Voltol oils. 

Officers and directors of Alloil are 
as follows: Chairman, Samuel M. Has- 
kins, Los Angeles attorney, president; 
Douglas M. Palmer, member of the 
Board of Governors of the California 
Stock Exchange, executive vice-presi- 
dent; J. C. Miller, former chief account- 
ant, Associated Oil Company and for- 
mer comptroller of Sunset Pacific; Col. 
F. E. Foster, vice-president and man- 
ager, Golconda Petroleum Corporation, 
vice-president in charge of production; 
J. E. Tierney, mechanical engineer, 
former superintendent of motive power 
and equipment, Louisiana & Arkansas 
Railroad; Thomas H. Joyce, formes 
secretary Tri-Continental Corporation, 
New York City, vice-president and chief 
chemist, Fred A. Kormann; W. G. Her- 
ron, former vice-president Air Inves- 
tors, New York City, and prior to that 
time vice-president of the Boeing Air 
Transport, San Francisco; J. C. Weeter, 
president of J. C. Weeter Lumber Com- 
pany, Salt Lake City; Col. J. F. Keen, 
partner Ryan Construction Company, 
Vancouver, B. C.; Walter Tuesley, vice- 
president, Peoples Banking Corpora- 
tion, and C. M. Ellingsen, president 
Alloil Lubricating Company, both of 
Seattle. 


Los Nietos Refining Company, ai- 
filiated with Petroleum Securities Com- 
pany and Felix Oil Company has closed 
contract with Geo. F. Getty, Inc., un- 
der which it will handle all of Gettys 
gas production from the Kettleman 
Hills North Dome. The Getty Com- 
pany controls more than 1200 acres 
in this area. This deal is interpreted 
to preclude the possibilty of erection 
of a natural gasoline plant by the 
Getty company in the Kett!eman Hills 
field as was originally planned. 


Standard Oil Company of California 
has shut down its small natural gaso- 
line plant which has long served the 
old Newhall field, near Los Angeles. 
Increased production in other districts 
and low gasoline prices were respon’ 
ible for the action. 


Ring Petroleum Company will no 
build a refinery in the Bandini indus- 
trial district of Los Angeles, as was 
announced earlier this year. Plats 
were abandoned after a study of gem 
cral economic conditions. 
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New Equipment for the Modern Plant 
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Automatic Tank Gauge 
VAPOR RECOVERY SYSTEMS CO. 

Vapor Recovery Systems Company, 
Compton, California, announces a new 
automatic tank gauge for butane tanks. 

This new liquid gas gauge, known as 
the “Varee,” is designed to eliminate 
problems and hazards encountered in 
vauging of liquid gas, due to high pres- 
sures which must be maintained within 
the vessels. 

Contents in the tank are given in feet 
and inches at the ground or may be at 
some remote location, according to a 
description of the manufacturers. 

All fittings -are tested at twice the 
working pressure, the gauge tape being 
visible through a plate glass window. 

These gauges are suitable for use on 
tanks maintaining 50 pounds gauge 
pressure to 250 pounds pressure. In 
cases of 250 pounds pressure gate valves 
may be installed over the look box 
glass as an additional safety without 
interfering with the view of the tape. 

The manufacturers explain that the 
method of construction lends tself to 
varying requirements and may be had 
for any working pressure. 


Protective Paint 
CHEMICAL PRODUCTS COMPANY 
Chemical Products Company, Wichita, 
Kansas, under the supervision of Harry 
H. Rose, president, has developed a new 
protective coating for general uses in the 
oil industry. Tradenamed Resistal, the 
preparation is an organic material of ex- 
treme elasticity and suitable for applying 
on tanks, refinery and gasoline plant fit- 
tings and equipment as a_ protection 
against corrosion. 

Resistal has been found to be a rust 
inhibitive and has been used as a bond in 
threaded conections in both tankage and 
pipe connections as well as interior coat- 
ing for tanks, towers and other plant 
equipment. It is nonsoluble in all hydro- 
carbons and may be applied in different 
strengths to suit differing conditions. Tank 
cars for handling natural gasoline and 
also liquefied petroleum gases also have 
been treated with Resistal. 

In applying the material the surface 
must be thoroughly cleaned and applica- 
tion may be made by either the spraying 
method or by dipping or by painting. 

Samples of the material may be ob- 
tained by communicating with the com- 
pany direct. 


Metal Treated with Resistal 





McCaa Breathing Apparatus 


McCaa Breathing Apparatus 
MINE SAFETY APPLIANCES CO. 


Mine Safety Appliances Company, 
Pittsburgh, announces that the McCaa 
one-half hour — self-contained oxygen 


breathing apparatus has been officially ap- 
proved by the United States Bureau of 
Mines for safety, practicability and effi- 
ciency in general service. The McCaa 
one-half hour apparatus furnishes respira- 
tory protection in oxygen deficient and 
highly concentrated gaseous atmospheres 
and is the only half-hour apparatus ever 
approved by the bureau. 

McCaa apparatus of the two-hour type 
is used by the mining industry in rescue 
and recovery operations following mine 
explosions and during mine fires. The 
half-hour apparatus is now standard 
equipment for’ many municipal fire de- 
partments and is also widely used indus- 
trially where respiratory protection is re- 
quired for short periods. 

The McCaa two-hour apparatus, the 
McCaa half-hour apparatus, the Burrell 
all-service gas mask and 
the M-S-A_ combina- 
tion hose mask round 
out a complete set of 
respiratory equipment 
all of which has been 
officially approved by 
the United States Bu- 
reau of Mines. 


Figure A 


Steel Pumps | 
NORTHERN PUMP COMPANY 


Northern Pump Company, Minneapolis, 
Minnesota, has developed a new series of 
precision pumps to be known as Northern 
Nitralloy Steel Pumps. Nitralloy pumps 
will be suitable for high pressure services, 
up to 1000 pounds per square inch on 
lubricating oils or at reduced pressures 
on fuel oils. The pump is so constructed 
that centrifugal force throws all solids 
away from the inner meshing point of the 
pumping elements. All shafts thrust oc- 
casioned from driving on the coupling or 
from misalignment or from any outside 
source is taken care of by a Nitralloy 
collar running against hardened surfaces. 
An outboard bearing is provided so that 
the pump may be driven by a gear or a 
belt if desired. The driven pump gear is 
provided with unusually large bearings 
on both sides of the gear, thereby pre- 
venting this gear from tilting. A massive 
solid steel block provides the foundation 
on which these pump pafts are assembled. 
This construction assures perfect align- 
ment of all pump parts and prevents dis- 
tortion of the pump from pumping 
strains. 


Industrial Thermometer 


C. J. TAGLIABUE MANUFACTURING 
COMPANY 


C. J. Tagliabue Manufacturing Com- 
pany, Brooklyn, New York, has recently 
put into production a new industrial ther- 
mometer with a number of improvements 
including a new snap case-front. 

The glass fronts on industrial ther- 


































Figure B 
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mometers will get dirty and under certain 
conditions “fog” up. The new TAG snap 
case-front has been designed to make 
cleaning easy and at the same time, to 
make breakage of the easily removable 
glass front almost impossible. A tongue 
at the top of the case fits snugly in a 
groove in the front so that in either open- 
ing or closing the front it cannot slip and 
fall. It takes little effort to remove, clean 
and replace the new front which, when 
in position on the instrument, is held 
firmly closed by the snap device illustrated 
in Figure A. 

Other constructional features of the 
new thermometer are shown in Figure B. 
The connecting piece is locked to the case 
by a specially designed split spring washer. 
Asbestos packing uniformly compressed 
around enlargement on glass stem pre- 
vents movement of the rule with refer- 
ence to scale. The Monel bulb chamber 
is thin enough to allow quick conductivity 
and is non-corrosive. The left handed 
thread on the bulb chamber prevents loos- 
ening if case is turned in removing ther- 
mometer from socket. The mercury fill- 
ing in the bulb chamber campletely sur- 
rounding bulb of thermometer instres 
transmission of heat. 


Simplex and Duplex Piston 


Steam Pumps 
AMERICAN STEAM PUMP COMPANY 


American Steam Pump Company, Battle 
Creek, Michigan, announces in its bulletin 
Number 66, steam pumps of the simplex 
and duplex piston type, specially designed 
for oil refinery applications. 

Some of the important adantages of 
these new American-Marsh pumps include 
bushings which are renewable and can be 
replaced in a minimum of time, extra 
deep stuffing boxes to take the maximum 
amount of packing, and ready accessibility 
to all working parts. 

On the side pot pumps, both duplex and 
simplex types, the pots are located close 
to the ends of the cylinders, making the 
distance between the suction and discharge 
valves and the cylinder barrels very short. 
Also, the fluid pistons at the ends of the 
stroke travel very close to the heads, re- 


ducing to a minimum the clearance in the 
fluid end. These features permit the han- 
dling of gasoline, kerosene, naphtha and 
other volatile liquids without danger of 
the pumps becoming vapor bound. 

On all side pot pumps the balanced 
steam valve and steam chest construction 
is standard equipment. And on the duplex 
pumps each steam chest is cast integral 
with its steam cylinder, eliminating the 
necessity for placing a gasket between 
them, and effectively preventing any live 
steam from blowing out through the ex- 
haust ports. 

On all of the pumps the piston rods are 
split at the cross-head. This feature per- 
mits the replacement of either half of the 
piston rod as necessary. 

The American-Marsh pumps of the du- 
plex piston style are built in the side pot, 
twin pattern, close clearance type; the 
side pot and cargo, separate pattern, close 
clearance type; and the valve plate and 
turret top type. The simplex piston pump 
is built in the side pot, close clearance 
type. 

Detailed descriptive literature on these 
pumps may be obtained upon request for 
Bulletin Number 66, to the home office 
at Battle Creek, Michigan. 


Explosion Proof Push 


Button 
ELECTRIC CONTROLLER & MFG. 
COMPANY 

Electric Controller & Manufacturing 
Company, 2700 East 79th Street, Cleve- 
land, Ohio, announces a new explosion- 
proof push button which may be used 
in any highly dusty, corrosive or ex- 
plosive atmosphere for control circuits 
of automatic motor starters and for 
turning on and off lighting circuits. 

The enclosing case is made of die 
cast aluminum, the upper part of which 
is equipped with two mounting holes. 
The lower half is the tank which screws 
on the upper half, the vertical length 
of the threaded overlapping surface be- 
ing %-inch, making this a rugged and 
tight joint. The hole for conduit con- 
nections is tapped for 34-inch conduit 
pipe and is located at the top. 

This combination of oil-imersed con- 


NEW EQUIPMENT FOR THE MODERN PLANT | 


Type EO Explosion Proof Push Button 


tact and terminals and a case strong 
and tight enough to prevent the trans- 
mission of any flame to surrounding 
atmosphere offers the explosion-proof 
feature. It may be used without oil, if 
desired. 

The base is of insulated material on 
which are mounted the contacts and 
terminals. The contacts are made of 
heavy copper bar and are designed to 
provide a wiping action when a curcuit 
is made or broken. A single large com- 
pression spring provides pressure be- 
tween contacts. 

A riew bulletin, No. 1105, describes 
this type EO push button and other 
standard forms of EC&M push buttons, 
and will be mailed upon request to the 
electrical departments of refining or 
production divisions of companies, upon 
request. 


Steam Flow Controller 
CAMPBELL ENGINEERING COMPANY 

Campbell Engineering Company, 28 
South Street, Newark, N. J., announces 
that it is now prepared to furnish 4 
steam flow controller for oil stills sim- 
ilar in design to its “Pumpkinseed” 
type but in the large size, suitable for 
temperatures up to 800°. Stainless steel 
calibrated orifice nozzels with correc 
tion factor will serve for moderate vat- 
ation in temperature of steam. 
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CLEAN YOUR OIL 


before barrelling or packaging. Remove the 
pipe line and tank accumulations, moisture 
and dirt by passing the finished oil through 


SHRIVER 
BLOTTER PRESSES 


They provide a most economical and efficient 
means for accomplishing this work not only 
for oils but gasolines as well. 


Contacted oils when passed _ through 
SHRIVER BLOTTER PRESSES, are given a 
sparkling, bright, animated appearance. 


Your inquiries are solicited. 


T. SHRIVER & COMPANY 


Established 1860 


848 HAMILTON ST. HARRISON, N. J. 


FILTER PRESS FOR EVERY PURPOSE 


SHRIVER @ 


FILTER PRESSES 








FILTER CLOTH DIAPHRAGM PUMPS 




















|WATEROU/| 





THE SIMPLE ROTARY PUMP 


There are no radical features in the 
Waterous Rotary Pump. The age- 

old rotary pump principle has been 
sdinail and improved until it now 
holds its place alongside the cen- 
trifugal and piston type pumps in 
dependable performance, and ex- 
cels either on applications for 
which it is recommended. 


onateioua, 


Agents in Principal Cities 
WATEROUS COMPANY 
St. Paul, Minnesota 


ACCURACY IN MANUFACTURING 
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ONE RACE! 


Pyrometric cones Nos.27,28,29, 
30, 31,and even 32 (3218°F) melted 
down under the standard A.S.T.M. 
test—but the four Latite cones 
carried by the same cone-pat stood 
up! This proves beyond doubt that 
Latite joints in boiler and still set- 
tings give full protection for the 
life of the brick. 

Latite is an air-setting, high-tem- 
perature bonding mortar which 
combines high refractoriness with 
air-setting properties. You'll like 
its workability, economy, and the 
type of bond formed. 


Write for Bulletin 144 


wy 


HIFIRE BRICK are highly resist- 
ant to spalling and fluxing. Lay 
your next boiler or still setting 
with Hifire and check results. 


Ww 


DFC DISTRIBUTORS 


Beaumont, Tex., E.L. Wilson Hard- 
ware Co.; El Paso, Tex., Neff-Stiles 
Company; Houston,T ex.,Peden Co.; 
Los Angeles, Calif.,H. F. Bakemeyer; 
New Orleans, La., J. J. Clarke Co., 
Inc.; Ogden, Utah, The Ogden 
Pressed Brick & Tile Co.; Phoenix, 
Arizona, Vernon L. Clark Building 
Material Co.; Portland, Ore., The 
Kline Specialty Company; Provo, 
Utah, Provo Brick & Tile Co.;Reno, 
Nev., * Flani ~_ Warehouse Co.; ;San 
Francisco, alif., W. E, Mushet Co; 
— Fe, N. M., ‘Santa Fe Builders 
Supery Co. ;Tucson, Ariz., The Mul- 
y Lumber Co.; ; Wichita Falls, 
Totes, Greene Brothers, 
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This C-F Regu- 


Complete details gladly furnished. 


THE CHAPLIN-FULTON MFG. COMPANY 
28-40 Penn Avenue 


WESTCOTT & GREIS, Inc. 


REPRESENTATIVES: 


Sales and Service 
Dallas—Los Angeles 


Or Any Jobber 





Pittsburgh, Pa. 


JNO. W. CRAWFORD 


Sales Engineer 


1855 Industrial St., 


Los Angeles 
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Continuous 
Flow 


VIGILANT 
Liquid Level 
REGULATOR 


For Towers, Tanks, Stills, ete., for temperatures 
up to 800 degrees F. — For continuous or in- 
termittent, inlet or outlet flow: 
lator maintains correct level under any load. A 
balanced V-Port Valve gives dependable throt- 
tling action. 








Pulmosan Hose Masks 


Pulmosan Hose Mask No. 1 
Designed for use in confined quar- 


ters, such as tank cars, manholes, 
etc., where funnel may be extend- 
ed to a source of fresh air. Outfit 
consists of face mask with 25-ft. 
non-collapsible, 
hose, with connecting pad, hook 
and funnel—all contained in neat, 
sturdy carrying case. The coupon 
brings detailed 
prices on this, and other types. 


kink-less, 1-inch 


information and 


Let PULMOSAN solve your safety problems. 


Pulmosan 


HOSE MASK 


Nol 


Write for 


circulars on Asbestos outfits, non-sparking tools, etc. 


PULMOSAN SAFETY me rege a CORP., 
176 Johnson St., Brooklyn, N. 


Gentlemen: Kindly send full a i on your (please check) 


C) Pulmosan Hose Masks 
C) Non-sparking Tools 


Name 


(€) Pulmosan Respirators 
C) Asbestos Outfits 
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Cameron Centrifugal Pump 
INGERSOLL-RAND COMPANY 


Ingersall-Rand Company, 11 Broad. 
way, New York City, announces a new 
Cameron general service centrifugal 
pump, designated as the Class “Ry” 
Both the pump and the electric motor 
that drives it are assembled together to 
produce a compact, lightweight unit. 
The design and construction has been 
particularly directed to the end of re- 
ducing the need for attention by mini- 
mizing the number of revolving parts, 





Cameron Pump 


The Class “RV” is designed for any 
pumping service requiring a small or 
medium capacity unit for operation 
against moderate heads. It is suitable 
for such applications as circulating and 
cooling systems, standpipe and water 
supply systems and general transfer 
and handling service of any reasonably 
clear liquid. 

This pump is made in six sizes and 
can be furnished mounted on a struc- 
tural steel bedplate to facilitate instal- 
lation, if so desired. Detailed informa- 
tion regarding this pump can be ob- 
tained by writing the manufacturer. 


Low Prices to 
Retard East Texas 


Slashing of crude prices in East 
Texas and throughout most of the pro- 
ducing areas of the United States is ex- 
pected to cause East Texas operators 
to cease their intensive development 
campaign. The fact that crude prices 
in practically all Mid-Continent com- 
petitive fields have been reduced on 4 
parity with posted prices in East Texas 
is taken as a sure means of removing 
the incentive of East Texas operators 
to continue drilling up prospective pro- 
ducing territory. The result of equaliz- 
ing Mid-Continent crude values has al- 
ready caused a sharp slump in tank caf 
sales of East Texas crude and it is 
learned that a number of operators 
with surplus production are beginning 
to realize the need for curtailment. In 
fact, it is apparent now that any fur 
ther attempt to market surplus oil will 
result in even lower prices and some 
of the principal violators of proration 
are said to be voluntarily falling back 
in line to abide by the order of the 
Texas Railroad Commission. 








— 


Akr« 
Ohio, 
in det: 
all put 
sizes, 
upon 1! 


Ame 
ham, 
bulleti: 
Conde 
to the 
denser 
approv 
mation 
Copies 
Americ 
ham, . 


Ame 
leased 
ence b 
operati 
of mar 
gases. 
tions < 
the pul 
referen 
and op 
ican} 
measur 
by a t 
of the 
relatior 
sub-sec 
in the 
on the 
clearly 
is avai 
fication 


Ame 
partme 
tevised 
loot st 
D. Mc 
New Y 

Bach 
7000 E 
burgh, 
of pag 
Maihal 
scribe | 
outline 
The co 
of the 
schools 


Boile 
BECO 
tube b 
into mi 
Newar] 
Street, 
Engine 
The Pl 
Turner 
Offices 


The 
ticut, < 
branch 
Kopper 
tive M: 


Coop 
Ohio, 
illustra: 
tionary 
inche s, 
four, s 





imp 
y 

road- 
| new 
fugal 
RV”. 
notor 
ler to 
unit. 
been 
f re- 
mini- 
darts, 


any 
l or 
tion 
able 
and 
ater 
sfer 


ably 


and 
ruc- 
stal- 
ma- 


ob- 


ast 
ro- 
€Xx- 
ors 
ent 


m- 
1a 
cas 


ng 








ITEMS ABOUT MANUFACTURERS | 





Akron Metallic Gasket Company, Akron, 
Ohio, has published a 32-page booklet covering 
in detail the line of Akron metal gaskets for 
all purposes. Illustrations, tabulations of stock 
sizes, and prices are carried. It is available 
upon request to the Akron office. 


American Cast Iron Pipe Company, Birming- 

ham, Alabama, has recently prepared a new 
bulletin, “Square Flanged Simplex Cast Iron 
Condenser Piping’, to be used as a supplement 
to the catalog entitled “Simplex Cast Iron Con- 
denser Piping.” This bulletin contains many 
approved coil designs and some valuable -infor- 
mation about condenser piping in general. 
Copies may be obtained upon request to the 
American Cast Iron Pipe Company, Birming- 
ham, Alabama. 


American Meter Company, New York, has re- 
leased a new 220-page General catalog and refer- 
ence book (G-1, 1931), covering products and 
operating data for the measurement and testing 
of manufactured, natural or liquefied petroleum 
gases. As well as presenting illustrated descrip- 
tions and specifications on specific equipment 
the publication is designed to serve for a quick 
reference guide to a large amount of educational 
and operating literature made available by Amer- 
Company on various phases of 
This is accomplished 


ican Meter 
measurement engineering. 
by a two-page colored chart showing a set-up 
f the company’s published information in its 
relation to the five main sections and the 16 
sub-sections comprising the product data given 
inthe book. Cross reference is also resorted to 
on the title sub-sections to show 
clearly the additional operating information that 
is available to cover a specific preduct classi- 
fication. 


pages of 


American Meter Company’s publication de- 
partment has issued an attractive new 36-page 
revised bulletin on meter provers and cubic- 
loot standards for gas meters manufactured by 
D. McDonald and Company factory in Albany, 
New York. 

Bacharach Industrial Instrument Company, 
7000 Bennett Street, Homewood Station, Pitts- 
burgh, has issued a booklet which binds a series 
folders covering the various line of 
indicators. These folders de- 
scribe and illustrate the instruments and briefly 


of page 
Maihak engine 


outline their operating methods and application. 
The company will forward upon request a copy 
of the booklet to engineers and engineering 
schools. 


Boiler Engineering Company, builders of the 
BECO-Turner Baffle Wall for ail kinds of water 
tube boilers, announce that they have moved 
into more spacious quarters in the new National 
Newark & Essex Bank Building, 744 Broad 
Street, Newark, New Jersey. In 1930 the Boiler 
Engineering Company became affiliated with 
The Plibrico Company, Chicago, Illinois. BECO- 
Turner Baffle Walls are now being sold by all 
offices of The Plibrico Company. 


The Bristol Company, Waterbury, Connec- 
“cut, announces the removal of its Pittsburgh 
branch office from the Frick building to the 
Kopper’ s building, 436 Seventh Avenue, effec- 
tive May 1, 


Cooper-Bessemer Corporation, Mt. Vernon, 
Ohio, is distributing a folder which contains 
illustrations and specifications of the new sta- 
‘onary Type JT Diesel engine. Bore is 11% 
inches, stroke 15 inches. Cylinders are three, 
‘our, six or eight in number. Rated horse- 


powers are 150-180; 200-240; 300-360; 400-480 
when operating within the speed range of 300- 
360 r.p.m.-with cast-iron pistons. Although fuel 
economy, trim lines, enclosure, accessibility, and 
option of built-in accessories are emphasized 
points—the most noticeable innovation is the 
placing of the spray valves and driving levers 
in a position directly below the cam shaft, easily 
reached from the engine platform. Removal of 
the engine head can thus be accomplished with- 
out disturbing the fuel injection system. Copies 
of the folder can be secured by writing the cor- 
poration direct. 


Continental Steel Corporation, Kokoma, Ind’- 
ana, has issued a new pamphlet on Chain-Link 
fence, describing the process used in making the 
fence, laying special stress on the dipping pro- 
cess which is applied after weaving, to avoid 
possibilities of the protective zinc ccating 
being cracked or fractured in the looms. 


Chicago Bridge & Iron Works announces re- 
moval May 1 of its Dallas office to the Burt 
building. H. B. Murphey, who handles all sales 
work for the company in the Southwest and 
erection work in the entire South, is in charge 
of this office. 


Dayton-Dowd Company, Quincy, Illinois, 
manufacturers of centrifugal pumps, announces 
the appointment of M. B. MacNeille, engineer, 
as western sales manager, with headquarters in 
San Francisco. MacNeille for 19 years was con- 
nected with the pump division of Fairbanks, 
Morse & Company in the capacities of design- 

















For mixing 


LUBRICATING OILS 
LIME AND OIL 
FULLER’S EARTH & OIL 
ALL LIQUID CHEMICALS 
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ing engineer on centrifugal pumps, chief engi- 
neer of the hydraulic division ard for the 
past six years manager of the pump division. 
He resigned the latter position to go with 
Dayton-Dowd Company. 


Denver Fire Clay Company, Denver, Colo- 
rado, announces its new gas burner, the indus- 
trial type A burner, in Bulletin No. 305-A, just 
off the press.- The design, construction and 
operation of this burner is completely covered 
in a neat pictorial presentation in this bulletin. 
Engineering drawings, showing some typical in- 
stallations of DFC refractory burners, fill two 
pages in the bulletin. -The manufacturers will 
supply a copy upon request. 


The Dresser Company, construction engi- 
neering firm of Cleveland; announces the con- 
tracting of several major building projects fol- 
lowing expansion of-itS refinery department con- 
tinuously for the past two years. This com- 
pany has recently completed the erection of an 
asphalt’ plant for Standard Oil Company of 
Ohio at the No. 1 plant in Cleveland. An 
average of one furnace a year has been erected 
for this company by the Dresser .Company dur- 
ing the past four .years. “The recent expansion 
program of Standard Oil Company of Ken- 
tucky’s Latonia plant was carried out by the 
Dresser Company. Aside from work recently 
completed and now under way by the refinery 
department of this engineering firm, a large 
building program in filling. station construction 
is now being carried on by the company in 
Ohio and Pennsylvania. 


My fy fy fy fo hr, hr, fi, hs, Lr, 





EXPLOSION-PROOF 


MIXERS 


Hy-Speed Portable Electric Mixers 
are the most efficient machines 
manufactured for blending, com- 
pounding, mixing or’ agitating all 
oils and Tiquid chemicals. 

They clamp to any tank or vat in 
one minute and produce a more 
thorough, rapid mix .... more 
economically than by any other 
process. Capacities from five to 
50,000 gallons. 

Write for your copy of 
«The Hy-Speed Age» 
.es the Solution of your 
Mixing Problems. 


ALSOP 


ENGINEERING 
COMPANY 
47 West 63rd St. 

New York City 
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Square and Triangular Mesh 


Floor Gratings and Stair Steps 


The strongest and lightest 


Bridge and Floor Slabs 


(Monolithic) 


Catalogue and Prices on request. 


KERLOW 


Steel Flooring Company 


222-228 Culver Avenue 
JERSEY CITY, N. J. 


See Telephone book for Representatives 











Every Refiner 


should have a copy of this new 
book, the 
“Campbell Boiler Feed Regu- 
lator Data and Price Book” 


This new book covers completely the subject 
of boiler feed 
water regula- 
tion and de- 
scribes in min- 
ute detail the- 
CAMPBELL 
regulator — 
the only regu- 
lator which 
has no mov- 
ing parts — no 
float — no 
generator — 
no thermostat. 
Easily install- 
ed. Priced with- 
in reach of 
every refinery. 


Patented 








Ask for list of refiners using the CAMPBELL. 


=e eee eee ee ee ee 


TLAS VALVE COMPANY’ 
275 South St., Newark, N. J. 
Yes, send me a copy of the CAMPBELL 


Boiler Feed Regulator DATA and PRICE 
BOOK without the slightest obligation to me. 





Name 
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Eagle-Picher Lead Company, Joplin, Missouri, 
has prepared a condensed catalog of Eagle heat 
insulation products, which has been compiled 
primarily to give a brief picture of products 
which are quickly available. These products 
are particularly adapted for all types of insula- 
tion, for various temperatures and numerous 
conditions of service. Reference tables are con- 
tained in the catalog giving the thermal con- 
ductivity of insulating materials, heat losses 
from flat iron surfaces, factors for windage, and 
properties of saturated steam. Complete engi- 
neering data on these insulating products may 
be obtained by writing the company. 


Fairbanks, Morse & Company, Chicago, has 
announced the appointment of R. H. Bacon, 
former advertising manager for the company, 
as manager of the pump sales division with 
headquarters in Chicago. 





R. H. BACON 


He has been associated with the company 
since 1925 when he took charge of publicity for 
the Diesel engine division. Shortly thereafter 
he was placed in charge of general publicity and 
since 1929 has been manager of the advertising 
and publicity department. 

From 1922 to 1925 he was associate editor of 
Power Plant Engineering. Prior to that time he 
was assistant engineering editor of Electrical 
World and for three years has been assistant 
electrical engineer for the Copper Range Mining 
Company. He is a graduate electrical Engineer, 
University of Illinois, 1916. 


Hardinge Company, York, Pennsylvania, tells 
the story of its equipment for clarifying and 
thickening operations and for the removal of 
sludge from settling basins in a four-page pic- 
torial folder now being mailed to prospective 
users. This equipment is briefly described, and 
is shown in pictures of typical installations. 


Glyco Products Company, has issued a leaf- 
let on Emulsions giving the theory, methods 
and uses of emulsions together with practical 
formulae of all the agents. Variations of these 
formulae are discussed and a price list is in- 
cluded in the leaflet. Copies may be secured 
by writing to the Glyco Products Company, 
Bush Terminal Building, No. 5, Brooklyn, N. Y. 


General Refractories Company, Philadelphia, 
at a recent meeting of the board of directors, 
elected Burrows Sloan chairman of the board, 
John R. Sproul president, E. A. McKelvy vice- 
president and Roger A. Hitchins secretary and 
treasurer. All of the other officers of the com- 
pany were re-appointed. 


JUNE, 1931 


The Foxboro Company, Foxboro, Massachusetts, 
has recently issued a bulletin on dial type 
thermometers. This attractive 32-page booklet 
describes each type of Foxboro indicating ther. 
mometer. In addition, it contains valuable jp. 
formation on dials, ranges, bulbs, tubing, gauge. 
boards and other details. It is illustrated with 
pictures of typical installations. A copy js 
available by writing for Bulletin No. 148-2 to 
the company’s headquarters. 


Byron Jackson Company, Berkeley, California, 
has issued a two-color, 36-page booklet on Type 
“S” pumps. These pumps are single stage split 
casing pumps. Reproduced photographs, me. 
chanical drawings and performance curves are 
carried in this booklet, with complete descrip. 
tions on Type “S” pumps. This booklet will 
be forwarded by the company upon request, 
specifying Bulletin No. 315. 





Specialists in heat and corrosion 
resistant alloy castings. 


MICHIANA PRODUCTS CORP. 
Michigan City, Ind. 








Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 


WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory 
Apparatus 


Philadelphia, Pa. 


918 Chestnut St. 











.Bidgs. 


Welded Vessels 





Welded Butane Gas Receiver 





Welded Bell Cap Absorber 


peg High Pressure Weld- 
ed Vessels insure maximum 
safety and efficiency. The 
Biggs Weld is uniform, duc- 
tile, \and »stronger than the 
plate itself. 








> THE BIGGS BOILER 
WORKS CO., Akron, Ohio 
fcceatiiataatani se 
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with E. J. Lavino and Company, Philadelphia, has 2 
y ite jssued Bulletin 1-17-18, an illustrated six-page 
2 to folder devoted to presenting ‘“‘Kromepatch,”’ the 
multi-bond chrome cement, to the trade. The 
complete story of ‘‘Kromepatch”’ is told in this 








bulletin, with photographs showing a number of 

ria, its uses in various industries. A copy of this 

Type folder will be sent upon request to the manu- 
facturers, and a booklet titled “Properties and 


split 


me. Uses of ‘Kromepatch’ ” will also be mailed upon 
i> —_ { a : N iy 
crip- RR 
































will 
uest, Foster Wheeler Corporation announces addi- 
tion to its organization of J. M. Wadsworth, as 
— consulting engineer. Mr. Wadsworth came with 
Foster Wheeler Corporation May 15 from Phil- 
lips Petroleum Company where he had been 
general superintendent of refineries. He has 
been associated with the oil industry since his 
graduation from Stanford University in 1910, i 
having worked with Associated Oil Company fi 
and Shell Company of California. He later went TH 
| = 
— re 
, ‘ 
. — = . | f A 
? 
om i 
HE refinery depends for its very 





operation on the intricate network of its fabri- HF 





cated piping, a factor that determines leaders 


J. M. WADSWORTH 


in the industry to put it up to 
POWER PIPING ¢O. 


leum Corporation. His next position identified FOR EVERY INDUSTRIAL NEED PITTSBURGH, PA. 


him with Independent Oil & Gas Company 
where he was later made vice-president of that 





with the Bureau of Mines as refinery engineer 
and after three years joined Empire Gas & Fuel 
Company, going from there to Pierce Petro- 





organization. With the merger of his company 
and Phillips Petroleum Company he assumed 
the position of superintendent of refineries for 


about two months until he came with Foster 





Wheeler Corporation. 


Merco Nordstrom Valve announces removal * % 
of its Boston, Massachusetts, office to 250 q st ]}™ X a S r u ]} : 
Stuart Street. Enlarged offices have been leased 


to accommodate increased personnel and to pro- 


vide proper display space for the company’s Any part of 10,000 barrels per day. 
Products 
Car-lots or Cargoes. 


Arthur G. McKee & Company, engineers and 
Contractors, Cleveland, announce the appoint- 
ment of Gray I. Morriss as sales engineer with 
headquarters at the eastern office of the com- 
Pany at 120 Broadway, New York City. Morriss P F T 4 O L a U M @ O 
Was formerly ccnnected with the American Ra- © 
diator C impany for many years. More recent- ' 
° Wy, he was in charge of the New York cffice D a'llas, Texa s 
of the Kerotest Manufacturing Company. 
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Tools for the Oil 
Industries 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds 
Tube Expanders for Condenser Tubes 
Hydraulic Pressure Pumps, 500 pounds 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 
Screw Punches for Plate Work 
Flaring Tools for Still Tubes 
Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


A. L. HENDERER’S 
SONS 
Wilmington, Del. 
Established 1870 
Expanders since 1884 





Heavy Duty Expanders for 
Still Tubes 


























KNOW 


with the 





of process flow. You read flow of gases, water, oils, 
air, steam or chemicals directly in the proper units with 
the M. J. L. Flow Indicator—regardless of flow condi- 
tions, constant or variable. 


Close Hook up Type mounts 
directly on the flow line, handy 
to control valve. Operators ap- 
preciate the unique convenience 


of this type. 


Bulletin 208 


tells how ... 


MOREY & JONES, Led. 


Manufacturing Engineers 


924 Hemlock Street 


your flow conditions 
--- ata glance 72 


MJL Flow Indicator 


Refinery conditions today demand accurate knowledge 


Remote Hook up Type permits 
mounting Indicator at any con- 
venient distance from the pipe 
line—as in a meter house or op- 
erator’s quarters. 


Send for 
your copy 








Los Angeles, California 
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C. E. Naylor, manufacturers’ agent, special- 
izing in railway and refinery supplies, Esperson 
building, Houston, announces the removal of 
his office, effective June 1, 1931, to offices with 
Maintenance Engineering Corporation, 1409 
Conti Street, Houston. 


The Wm. Powell Company, manufacturer of 
Powell corrosion resistant valves, Cincinnati, has 
issued a 20-page catalog showing the complete 
line of these valves. In the catalog are listed 
numerous alloys and the particular acids, alka. 
lies, salts and compounds of various chemicals 
to which the valves are resistant. A copy will 
be sent upon request to the Cincinnati office, 


Reading Iron Company announces a number 
of changes in personnel in its organization, 
effective. April 1. J. K. Aimer was appointed 
assistant general manager of sales, with offices 
at 230 Park Avenue, New York City. W. S. 
Shiffer was appointed to general manager of 
sales. R. I. Fretz has been transferred from 
the Reading district and will take charge of 
the Pittsburgh district in place of Wyman 
Howells, who will now direct the activities of 
the Reading district. Harry L. Bialock is as- 
sociated with the St. Louis district under the 
direction of J. L. Jacobson, district sales repre- 
sentative. L. C. Hartzell is now under the di- 
raction of R. W. Thompson, Reading office, in 
the promotion of nipple business. E. S. Moore- 
head was appointed May 1 to the Pittsburgh 
district under the direction of R. I. Fretz. 


Resistcor Products, Inc., has been organized 
with R. D. Hardcastle as president, J. B. 
Heymes as vice-president, and Edgar R. Pitcher 
as secretary-treasurer. Warehouses will be 
maintained at Tulsa, Houston and Memphis. 
Upon organization the new company purchased 
the coating division of Resistcor Engineering 
Corporation, and will sell Resistcor products to 
the pipe line trade. 


Roessler & Hasslacher Chemical Company, 
Inc., Niagara Falls, New York, announces the 
election of officers, as follows: W. F. Harring- 
ton, chairman of the board of directors; H. R. 
Carveth, president; Colby Dill, vice-president 
and secretary; M. J. Brown, Milton Kutz and 
E. <A. Rykenboer, vice-presidents; Albert 
Frankel, treasurer; August Heuser, assistant 
treasurer; and M. D. Fisher, E. A. Howard and 
J. C. Swain, assistant secretaries. 


Sowers Manufacturing Company, Buffalo, New 
York, has published “The Making of Soda Soap 
Grease,” an eight-page bulletin covering mod- 
ern developments in heating, cooling and mix- 
ing. The process described in this bulletin, indi- 
cated as discussion No. 4, circular No. 73, '8 
shown in actual photograph c reproductions. 
The company will furnish a copy upon request 
to the Buffalo office. 


H. O. Swoboda, Inc., consulting electrical 
and mechanical engineers, 3400 Forbes Street, 
Oakland Station, Pittsburgh, has recently 1 
leased Bulletin No. 250, supplementing various 
publications on large melting and ccating tanks 
for asphalts, tars, compounds, oils, varnishes 
and similar viscous substances. It compares 
advantages of the tubular electric with the 
tubular fluid immersion heaters. H. O. Swoboda, 
Inc., will furnish a copy of this bulletin upon 
application to the address shown above. 
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C. J. Tagliabue Manufacturing Company of 
Brooklyn, New York, announces the opening 
May 1 of a branch sales office at 2832 East 
Grand Boulevard, Detroit, Michigan. Following 
this change from a jobbing connection to a 
direct sales branch results in the placing of 
ample stocks of Tag indicating, recording and 
controlling instruments. H. W. Kerr has been 
placed in charge of the new Detroit office. 





Turbo-Mixer Corporation, New York, has ap- 
pointed National Supply Company to represent 
it on all products of its manufacture for the oil 
industry in Texas, Oklahoma, Louisiana, Arkan- 
sas and Southern California. 


U. S. Stoneware Company announces that its 
bulletin, ““Quick-Setting Silicate of Soda Cements 
for Acid-Proof Tank and Tower Construction” 
by Foster Dee Snell and Howard Farkas, re- 
printed from Industrial and Engineering Chem- 
istry, May, 1931, is ready for distribution. This 
pamphlet is free and may be had upon request 
to the company at its offices, 50 Church Street 
New York. 


F. H. Morehead, chief engineer of Walworth 
Company, was elected engineering vice presi- 
dent of the company at a recent meeting of the 
directors. Mr. Morehead, a graduate of the 
University of Missouri, was employed for sev- 
eral years by the American Steel and Wire 
Company, and later was with the Kewanee 
Private Utilities Company. In 1905 he went to 
the Western Tube Company. This plant was sub- 
sequently acquired by Walworth Company. Mr. 
Morehead was made manager of Walworth Bos- 
ton Works in 1921 and later became chief engi- 
neer of the Company. 


The Wright Manufacturing Company, Bridge- 
port, Connecticut, has issued a new catalog cn 
Wright electric hoists. The catalog contains 
48 pages and gives a complete description of 
Wright electric hoists as well as dimensions 
and other useful data. The hoists include hook 
and belt suspension; plain, geared motor driven 
trolleys; and drum and low headroom types. 
Shop superintendents interested in a copy of 
this catalog should address the manufacturer at 
Bridgeport. 


Worthington Pump & Machinery Corporation, 
Harrison, New Jersey, announces the publica- 
tion of specification sheet W-312-S4, four pages 
covering centrifugal pumps, types LA and LC, 
single-stage volute; sizes 16, 18, 20 and 24-inch. 
Specification sheet D-112-S13, one page, covers 
horizontal duplex double plunger steam pump, 
outside, end packed, pattern. It supersedes 
specification sheet D-252. Specification sheet 
W-312-S8 is devoted in four pages to cenrifugal 
Pumps, types LA and LC, single-stage volute; 
sizes 14, 18 and-20-inch LA; sizes 14, 18, 20, 
44, 30 and 36-inch LC. Specification sheet 
W-312-S7 is four pages and is devoted to cen- 
trifugal pumps, types LA and LC, single-stage 
volute ; 36 and 48-inch. Specification sheet 
W-312-S5, four pages, covers centrifugal pumps, 
'ypes LA afid LC, single stage volute; sizes 
24 and 30-inch LA; 30, 42 and 54-inch LC. 
Specification sheet S-2001-A, superseding S-2001, 
Covers industrial chromium plating as demon- 
strated by Worthington. Any of this literature 
'S available from the company by addressing 
the Harrison, New Jersey, headquarters. 
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Banish tower coil failures 


with STERLING 


CLOVER-LEAF 
SECTIONS 


For dry trim coils in the tops of your vapor towers, use 
Cloverleaf Sections. Don’t worry any longer with makeshift 
coils that may corrode quickly and cause off-color, off-specifi- 
cation products—annoying delays and expensive shutdowns. 

Cloverleaf Sections were designed by a prominent engi- 
neer to overcome the ‘om of a major company. They are 
compact; notice the illustration . . . convenient, since they can 
be taken through manholes and assembled in place... flexible; 
any size coil can be made up from standard parts... durable, 
because they are cast from Arco Metal, ani-chromealloy castiron. 

For reflux coils, reboiler coils or similiar types of exchanger 
work they have no superior. 

Let us tell you of their increasing use. A word to the near- 
est office will bring you full information without obligation. 





INDUSTRIAL DIVISION 


AMERICAN RADIATOR COMPANY 


DIVISION OF 
AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 








Factory: Springfield, Ill. 
816 So. Michigan Ave., Chicago, III. 


702 Kennedy Bldg. 4th and Townsend Sts. 
Tulsa, Okla. San Francisco, Calif. 
40 West 40th St. 3251 Wilshire Blvd. 
New York Los Angeles, Calif. 
































Manometers 
Tie MERIAM Co. 


1954 West 112th St., Cleveland, Ohio 
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